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I.  EXECUTIVE  SUMMARY 


A.  Introduction 

This  energy  conserv'ation  study  was  performed  by  Huitt-Zollars  Inc,  for  the  U.S.  Army  Engineer 
District  (USAED),  Fort  Worth,  under  contract  number  DACAC63-94-D-00I5.  The  study  was 
conducted  at  Fort  Bliss  in  El  Paso,  Texas,  between  October  31,  1994  and  May  12,  1995.  The  site 
sur\'ey  and  data  collection  was  perfonned  by  C.A.  Pieper,  P.E.,  Tom  Luckett,  Lighting  Designer, 
and  Merrel  Nichols,  CADD  Technician. 

The  purpose  of  the  study  was  to  perfora:  a  limited  site  surs'ey  of  specific  buildings  at  the  facility, 
identify  specific  Energy  Consen'ation  Opportunities  (ECOs)  that  exist,  and  then  evaluate  these 
ECOs  for  technical  and  economic  feasibility.  These  ECOs  were  limited  to  building  interior 
lighting  and  it's  effects  on  the  heating,  ventilating  and  air  conditioning  (HVAC)  systems. 

This  surv'ey  was  conducted  with  the  assistance  of  many  persons  at  the  facility.  Special  thanks  are 
extended  to  all  of  them,  including  the  following  individuals: 

Mr.  Joe  Mathis,  Energy  Coordinator 

Mr.  Raymond  Balderos,  Utilities  Sales  Clerk 

Mr.  Louis  Arenas,  Electrical  Maintenance  Super\'isor 

Anj'  questions  concerning  this  report  should  be  directed  to  the  Project  Manager,  C.A.  Pieper,  P.E., 
at  Huitt-Zollars  Inc.,  512  Main  Street,  Suite  1500,  Fort  Worth,  Texas  76102.  Phone  817-335- 
3000. 

B.  Buildings  Studied 

This  study  was  conducted  on  a  total  of  132  buildings  at  Fort  Bliss.  Of  this  total  number  of 
buildings,  there  were  52  unique  building  types.  All  of  the  other  buildings  were  duplicates  of  one 
of  these  unique  buildings.  A  complete  description  of  all  buildings  studied  is  provided  on  page 
9.  The  total  building  area  covered  in  this  study  was  1,818,828  sqft. 

C.  Present  Energy  Consumption 

Base  Year  Energy  Consumption:  The  total  metered  electrical  and  gas  consumptions  for  12 
consecutive  months,  prior  to  this  study,  were  obtained  from  the  facility  and  are  referred  to  as  the 
'base  year'.  These  data  are  shown  on  page  12  and  are  summarized  as  follows: 

Electrical  157.0  MWH 

Gas  936,041  MCF 

Lighting  Energy  Consumption:  The  present  annual  lighting  energy  consumption  (HVAC  not 
included)  for  the  building  areas  studied  was  calculated  on  page  B-3  as  follows: 


Lighting  Energy  4,990,613  KWH 

3.1%  of  base  year  total 
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D,  Energy  Conservation  Opportunity  (ECO)  Analysis 

ECOs  Rejected:  After  reviewing  the  data  collected  at  the  facility  and  considering  all  of  the 

practical  limitations  involved,  certain  potential  ECOs  were  rejected  prior  to  performing 

calculations.  These  ECOs  are  summarized  below  with  their  reasons  for  rejection. 

1.  Remove  Lamps  or  Fixtures:  This  ECO  was  rejected  because  all  areas  which  were  found 
that  had  excessive  amounts  of  lighting  were  included  in  other  ECOs  which  recommended 
replacement  of  the  existing  lighting  with  more  efficient  fixtures.  The  light  levels  for  all 
overlighted  areas  were  reduced  in  these  calculations.  See  Appendix  C. 

2.  Install  A  dditional  Switches  in  Large  A  reas,  Turn  Lights  Off:  Most  of  the  building  areas 
were  found  to  be  evenly  occupied  during  working  hours,  and  the  addition  of  extra 
switches  for  groups  of  lights  in  a  large  area  would  not  allow  lights  to  be  turned  off. 
Those  areas  that  had  irregular  or  intemiittent  occupancy  were  considered  for  adding 
occupancy  sensors  to  turn  off  lights.  See  item  7  below. 

3..  Install  Fluorescent  Reflectors  in  Existing  Fixtures:  This  ECO  requires  installing  the 
polished  silver  reflectors  into  4  lamp  fluorescent  fixtures  and  then  removing  2  lamps  and 
a  ballast.  While  this  cuts  the  fixtures  energy  consumption  in  half,  it  also  drops  the  lumen 
output  from  the  fixture  by  at  least  1/3,  based  on  lES  tests.  Therefore,  an  area  must  be 
overlighted  by  at  least  33%  in  order  to  maintain  acceptable  light  levels.  Very  few  areas 
were  found  that  could  meet  this  criteria. 

4.  Replace  Exit  Signs  With  Low  Wattage  Signs:  There  are  many  different  types  of  exist 
signs  at  Fort  Bliss,  and  many  are  not  illuminated.  Because  there  appears  to  be  no 
stringent  requirement  for  illuminated  exit  signs  at  the  facility,  any  uniform  replacement 
of  the  existing  signs  with  low  wattage  illuminated  signs  would  likely  increase  the  lighting 
energy  consumption.  However,  all  new  exit  sign  installations  should  be  standardized  to 
use  only  low  wattage  LED  or  fluorescent  types,  rather  than  the  incandescent  type. 

5.  Install  Compact  Fluorescent  Lainps  in  Incandescent  Fixtures:  These  new  compact 
fluorescent  lamps,  which  screw  into  existing  lamp  sockets,  can  easily  be  replaced  with 
inefficient  incandescent  lamps.  Also,  they  are  limited  in  their  application  due  to  their 
large  physical  size.  Finally,  incandescent  fixtures  are  designed  for  incandescent  lamps, 
which  have  a  very  different  light  emission  pattern  than  compact  fluorescent  lamps. 
Without  the  proper  reflective  surfaces  in  the  fixtures,  much  of  the  new  fluorescent  light 
is  trapped  inside  the  fixture.  This  results  in  lower  than  expected  lighting  output  from  the 
existing  fixtures.  These  lower  light  levels  are  often  determined  to  be  unacceptable  by  the 
occupants  and  the  new  fluorescent  lamps  are  soon  replaced  with  incandescent  lamps. 
Since  experience  with  this  type  of  energy  consen^ation  retrofit  has  shown  that  the  benefits 
cannot  be  guaranteed,  this  potential  ECO  has  been  rejected. 

6.  Install  Occupancy  Sensors  To  Turn  Off  Lights:  Certain  areas  of  the  buildings  were 
considered  for  installing  occupancy  sensors  to  turn  off  lights  during  unoccupied  periods. 
However,  these  areas  all  had  inefficient  lighting  which  should  be  upgraded  (see  ECO-1 
and  2).  After  upgrading  the  lighting  in  these  areas,  the  potential  amount  of  energy  saved 
by  installation  of  sensors  is  substantially  reduced.  Because  of  the  reduction  in  potential 
energy  and  cost  savings,  this  ECO  was  rejected.  However,  should  the  lighting  not  be 
upgraded  as  recommended,  these  sensors  should  be  considered.  Application  data  for 
occupancy  sensors  has  been  included  in  Appendix  F. 
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ECOs  Recommended:  Certain  ECOs  which  were  identified  during  the  building  sur\^ey  have  been 
evaluated  for  technical  and  economic  feasibility  and  are  recommended  for  implementation. 
Complete  documentation  of  all  calculations  as  well  as  infomiation  required  for  implementation 
is  included  in  Appendix  C.  These  recommended  ECOs  are  summarized  below  in  order  of 
descending  Savings  to  Investment  Ratio  (SIR). 

ECO  1:  Replace  Existing  Incandescent  And  Mercury  Vapor  Lighting. 


Electrical  Energy  Savings 

913,758 

KWH/yr 

Electrical  Demand  Savings 

6,412 

KW-mo/yr 

Natural  Gas  Energy  Penalty 

537.5 

MMBTU/yr 

Net  Energy  Savings 

2,581 

MMBTU/yr 

Annual  Cost  Savings 

274,583 

$/yr 

Total  Investment 

640,824 

$ 

Simple  Payback 

2.3 

yrs 

SIR 

6.38 

ECO  2:  Replace  Existing  Fluorescent  Lighting  With  Electronic  Fluorescent  Lighting 


Electrical  Energy  Savings 

1,614,040 

KWH/yr 

Electrical  Demand  Savings 

9,191 

KW-mo/yr 

Natural  Gas  Energy  Penalty 

949.3 

MMBTU/yr 

Net  Energy  Savings 

4,559 

MMBTU/yr 

Annual  Cost  Savings 

231,039 

$/yr 

Total  Investment 

1,536,567 

$ 

Simple  Payback 

6.6 

yrs 

SIR 

2.24 

ECOs  Not  Recommended:  All  ECOs  which  were  considered  applicable  at  this  facility,  and  were 
not  rejected  for  reasons  mentioned  above,  were  recommended  for  implementation.  Therefore, 
there  are  no  ECOs  which  were  calculated  and  were  not  recommended. 

ECIP  Projects  Developed.  The  facility  decided  not  to  submit  any  projects  for  ECIP  funding.  All 
projects  will  be  submitted  for  funding  as  Non-ECIP  projects. 


3 


Non-ECIP  Projects  Developed.  The  energy  coordinator  decided  to  combine  the  two  recommended 
ECOs'together  for  implementation  and  create  six  projects  by  dividing  the  buildings  studied  into 
six  groups.  The  following  projects  which  resulted  from  this  procedure  will  be  submitted  for 
funding  as  Non-ECIP  projects.  They  are  summarized  below  in  order  of  descending  Savings  to 
Investment  Ratio  (SIR). 

Project  5.  Lighting  Systems  Upgrade 

Buildings:  2320,  2321,  2322,  2323,  2324,  2325,  2326,  2327,  2331,  2332,  2333,  2334, 
2335,  2336,  2337,  2340,  2341,  2342,  2343,  2344,  2345,  2346,  2347,  2350,  2351,  2352, 
2353,  2354,  2355,  2356,  2357 

Electrical  Energy  Savings 
Gas  Energy  Penalty 
Total  Energy  Savings 
Total  Cost  Savings 
Total  Investment 
Simple  Payback 
•-  SIR 

Project  6.  Lighting  Systems  Upgrade 

Buildings:  2527,  2528,  2529,  2536,  2537,  2538,  2588,  5000,  5804,  5805,  5808,  5838, 
5843,  5849,  5850,  5851,  5852, 5853,  5854,  5855,  5856,  5857,  5858,  5859,  5860,  5863, 
5864 

Electrical  Energy  Savings 
Gas  Energy  Penalty 
Total  Energy  Savings 
Total  Cost  Savings 
Total  Investment 
Simple  Payback 
SIR 

Project  4.  Lighting  Systems  Upgrade 

Buildings:  1101,  1102,  1103,  1104,  1105,  1106,  1111,  1112,  1113,  1114,  1115,  1116, 
1117,  1118,  1119,  1120, 1122,  1123,  1124,  1178,  1179,  1180,  1181,  1270,  1271,  1272, 
1273,  1274,  1275,  1276,  1277,  1278,  1279 


748,315  KWH/yr 
440  MCF/yr 
2,114  MMBTU/yr 
126,135  $/yr 
501,141  $ 

3.9  yrs 
3.74 


Electrical  Energy  Savings 
Gas  Energy  Penalty 
Total  Energy  Savings 
Total  Cost  Savings 
Total  Investment 
Simple  Payback 
SIR 


197,773  KWH/yr 
117  MCF/yr 
558  MMBTU/yr 
49,317  $/yr 
221,949  $ 

4.5  yrs 


3.31 
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Project  1.  Lighting  Systems  Upgrade 

Buildings:  1,  8,  11,  12,  13,  51,  54,  55,  56,  58,  111,  112,  113,  114,  115,  116,  117,  118, 
311 


Electrical  Energy  Savings 

424,260 

KWH/yr 

Gas  Energy  Penalty 

250 

MCF/yr 

Total  Energy  Savings 

1,198 

MMBTU/yr 

Total  Cost  Savings 

79,027 

$/yr 

Total  Investment 

372,139 

$ 

Simple  Payback 

4.7 

yrs 

SIR 

3.16 

Project  2.  Lighting  Systems  Upgrade 

Buildings:  500,  503,  504,  512,  515,  516 


Electrical  Energy  Savings 

529,739 

KWH/yr 

Gas  Energy  Penalty 

312 

MCF/yr  . 

Total  Energy  Savings 

1,496 

MMBTU/yr 

Total  Cost  Savings 

86,872 

$/yr 

Total  Investment 

465,988 

$ 

Simple  Payback 

5.3 

yrs 

SIR 

2.77 

Project  3.  Lighting  Systems  Upgrade 

Buildings:  720,  721,  722,  723,  724,  725,  738,  739,  740,  745,  746,  747,  754,  755,  756, 
762,  769 


Electrical  Energy  Savings 

370,934 

KWH/yr 

Gas  Energy  Penalty 

218 

MCF/yr 

Total  Energy  Savings 

1,048 

MMBTU/yr 

Total  Cost  Savings 

61,184 

$/yr 

Total  Investment 

387,474 

$ 

Simple  Payback 

6.3 

yrs 

SIR 

2.35 
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Recommended Maintenmce  &  Operations  Practices:  The  following  maintenance  and  operations 

(M&d)  practices  are  recommended  to  help  conser\'e  lighting  energy  at  Fort  Bliss. 

1.  The  Energy  Coordinator  should  work  together  with  the  Fort  Bliss  Director  of  Public 
Works  to  develop  a  Standard  Specification  for  all  future  lighting  repair  and  renovation 
projects.  All  facility  lighting  designers,  as  well  as  'You  Do  It'  designers,  should  be 
required  to  follow  this  specification.  The  energy  coordinator  should  review  all  new 
lighting  designs  to  check  for  compliance  with  the  specifications.  This  will  help  to 
eliminate  the  inadvertent  use  of  inefficient  lighting  systems  at  the  facility. 

2.  Facility  lighting  designers  should  obtain  and  use  published  design  lighting  levels  for  all 
lighting  renovation  projects  or  new  installations.  This  will  help  to  eliminate  overlighting. 

3.  The  installation  of  new  incandescent  lighting  should  be  prohibited.  More  efficient  sources 
should  be  used  in  all  cases. 

4.  The  energy  coordinator  should  attend  training  seminars  for  building  energy  managers, 
such  as  those  listed  in  Appendix  F. 

5.  The  energy  coordinator  should  direct  considerable  energy  conser\'ation  efforts  towards  the 
production  processes  using  electrical  energy,  as  this  is  the  largest  area  of  potential 
savings.  See  page  12,  Utility  Data,  for  more  details. 

E.  Energy  And  Cost  Savings 

Total  Potential  Energy  and  Cost  Savings.  The  calculated  energy  and  cost  savings  from  the 

implementation  of  all  the  Non-ECIP  projects  is  as  follows; 


Electrical  Energy  Savings 

2,527,686 

KWH/jt 

Gas  Energy  Penalty 

1,488 

MCF/yr 

Total  Energy  Savings 

7,139 

MMBTU/yr 

Total  Cost  Savings 

482,522 

$/yr 

Total  Investment 

2,177,415 

$ 

Simple  Payback 

4.5 

yrs 

Energy  Use  and  Costs  Before  and  A fter.  Based  on  the  'base  year'  electrical  and  gas  energy 
consumptions  and  costs  shown  on  page  12,  and  the  calculated  total  potential  savings  above,  the 
Fort  Bliss  energy  and  usage  and  costs  before  and  after  implementation  of  the  Non-ECIP  projects 
is  as  follows: 


Before 

Electrical  157.0  MWH 

Gas  936,041  MCF 

Total  Cost  11,663,837  $ 


After 

154.4  MWH 
937,529  MCF 
11,181,315  $ 
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Percentage  Saved.  Based  on  the  base  year  electrical  and  gas  energy  consumptions  and  costs,  the 
percentage  of  savings  from  all  the  Non-ECIP  projects  is  as  follows: 


Electrical  Energy  Saved 


2,5  MWH 
157.0  MWH 


Gas  Energy  Penalty 


1,488  MCE 
936,041  MCE 


Energy  Cost  Savings 


482^22  $ 
11,663,837  $ 


=  1.6% 


0.1% 


4.1% 
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II.  NARRATIVE  REPORT 


A.  Entry  Interv'iew 


Work  Platv  An  entry  intendew  meeting  was  con¬ 
ducted  at  the  Fort  Bliss  facility'  on  October  31, 
1994.  Present  at  the  meeting  were  two  representa¬ 
tives  of  Huitt  Zollars  Inc.,  C.A.  Pieper,  Project 
Manager,  and  Tom  Luckett,  Lighting  Designer. 
Also  present  was  Mr.  Joe  Mathis,  Energy  Co¬ 
ordinator,  Fort  Bliss.  At  that  time,  a  description  of 
the  work  plan  for  this  study  was  presented  to  Mr. 
Mathis  by  the  Huitt  Zollars  staff  The  work  plan 
was  a  summary  of  the  individual  tasks  to  be  per- 
fonned  to  complete  the  lighting  sur\'ey,  and  the 
approximate  date  that  each  task  was  to  begin. 
Each  step  of  the  work  plan  was  described  in  detail 


Figure  1.  Work  Plan 


1 0/3 1  /94  Entry  Iiiteryiew  Meeting 
10/31/94  Lighting  &  Building  Data  Collection 


12/1 9/94  Perform  ECO  Calculations: 
1/12/95  Interim  Findings  Submittal 
5/12/95  .  Pre-Final  Report  Submittal 
6/30/95  Final  Report  Submittal 


to’Mr.  Mathis.  The  work  plan  is  shown  in  Figure  1.  . 


Data  List:  After  discussing  the 
w'ork  plan,  the  energy  coordinator 
was  presented  the  list  of  data 
items  shown  in  Figure  2,  to  be 
collected  by  the  study  team.  This 
list  was  a  summary'  of  the  infor¬ 
mation  required  by'  the  sun'ey’ors. 
The  study  team  and  energy  co¬ 
ordinator  discussed  the  methods 
by  which  all  of  the  data  on  the 
list  were  to  be  obtained.  The 
data  concerning  the  existing  light¬ 
ing  systems  and  room  light  levels 
were  to  be  collected  from  the 
walk  through  of  the  buildings, 
and  recorded  onto  preprinted  data 
forms,  included  in  Appendix  G. 
All  other  data  were  to  be  obtained 


Figure  2.  Data  Acquisition  List 


1.  Existing  lighting  systems  in  buildings. 

2.  Existing  light  levels  in  buildings. 

3.  Building  HVAC  system  efficiencies  and  operational  hours. 

4.  Building  size,  age  and  remaining  useful  life. 

5.  Existing  lighting  operational  periods  and  area  usage. 

6.  Facility  electricity',  gas,  other  utility'  rates. 

7.  Facility'  electricity,  gas,  other  utility  consumptions. 

8.  Utility' company  rebate  programs. 

9.  Past  lighting  energy  con ser\'ati on  projects. 

,10.  Proposed  or  planned  lighting  energy  conser\'ation  projects;::::::;  ■: 

11.  Typical  lighting  maintenance  procedures,  costs  and  materials.. 

12.  Typical  lighting  retrofit  procedures. 


from  the  facility  personnel  re-  . 

sponsible  for  each  item.  The 
energy  coordinator  provided  use¬ 
ful  infonnation  on  past  energy  conseiv'ation  efforts,  as  well  as  any  ongoing  or  future  planned  ener¬ 
gy  conservation  measures.  Also,  he  provided  direction  as  to  where  to  obtain  other  information 
on  the  data  list.  Any  security  passes  that  the  sur\'eyors  needed  to  gain  access  to  the  facility  were 
discussed  and  plans  were  made  to  obtain  them. 


ECO  List:  Following  the  discus¬ 
sion  on  the  data  list,  Mr.  Mathis 
was  presented  a  list  of  specific 
Energy  Conservation  Opportuni¬ 
ties  (ECOs)  that  the  surveyors 
were  looking  for.  It  included 
three  general  ways  to  conserve 
on  lighting  energy.  The  first 
method  reduces  lighting  energy 
consumption  by  simply  removing 
lamps  or  fixtures  from  areas 
which  are  currently  overlighted 
or  which  could  be  modified  to 
reduce  the  need  for  the  existing 
quantity  of  lights.  Light  levels 
were  to  be  measured  by  the  sur- 
YcyoTs  and  compared  with  design 
standards  to  detennine  whether 
or*not  an  area  was  overlighted. 

The  second  method  saves  energy 
by  turning  lights  off  with  addi¬ 
tional  switches,  motion  sensors  or  daylight  sensors.  Areas  which  were  partially  or  intermittently 
unoccupied,  or  which  had  sufficient  daylight  from  windows  or  skylights  were  to  be  located  by  the 
sur\'eyors.  The  third  method  saves  energy  by  reducing  the  wattage  of  the  existing  light  source. 
The  surveyors  were  to  look  for  inefficient  light  sources  within  the  buildings.  These  three  general 
energy  consen’ation  strategies  were  discussed  in  detail  with  the  energy  coordinator,  who  provided 
feedback  on  potential  applications  at  the  facility.  The  ECO  list  is  shown  in  Figure  3. 

B.  Data  Collection 

Building  Data:  This  study  at  Fort  Bliss  in  El 
.  Paso,  Texas,  was  originally  targeted  at  150 
buildings  with  a  combined  total  of  2,121,223 
sqft.  See  Appendix  E,  pages  E-16  through  E- 
23.  However,  during  the  data  acquisition  phase, 
some  of  these  buildings  were  found  to  be  on  the 
base  disposal  list,  and  are  due  to  be  demolished. 

A  total  of  15  buildings,  with  a  combined  area  of 
302,395  sqft.,  were  on  this  list.  These  buildings 
were  therefore  omitted  from  the  study  and  are 
shown  in  Figure  4. 

The  buildings  which  were  included  in  the  study 
included  warehouses,  classroom  facilities,  main¬ 
tenance  facilities,  administrative  offices,  and 
others  such  as  a  museum  and  a  theater.  Of 
these  buildings,  there  were  58  unique  building 
floor  plans,  and  all  of  the  others  were  dupli¬ 
cates.  However,  the  Corps  of  Engineers  limited 
the  lighting  study  to  no  more  than  52  unique 
building  floor  plans,  and  their  associated  duplicates  to  be  studied.  Therefore,  complete  lighting 
data  was  collected  on  only  52  unique  buildings,  and  data  sheets  were  filled  out  for  them.  The 


Figure  4.  Buildings  on  Base  Disposal  List 


BLDG. 

NO. 

DESCRIPTION 

AREA 

SQFT. 

50 

Administration 

9,291 

1109 

Warehouse 

15,960 

1110 

Warehouse 

15,960 

1121 

Warehouse 

15,960 

1250 

Maintenance  Shop 

29,093 

2031 

Laundry 

52,913 

2330 

Instruction 

6,966 

2511 

Motor  Repair  Shop 

18,281 

2512 

Motor  Repair  Shop 

18,281 

2513 

Motor  Repair  Shop 

18,281 

2514 

Motor  Repair  Shop 

22,635 

2515 

Motor  Repair  Shop 

22,635 

2516 

Motor  Repair  Shop 

18,281 

2518 

Motor  Repair  Shop 

20,077 

2519 

Motor  Repair  Shop 

18,281 

|Total  Building  Area 

302,895 

Figure  3.  Enei^y  Consen^ation  Opportunity  (ECO)  List 

r  Reduce  /  Enhance  Lighting:  Remove  Lamps  and  or  Fixtures. 

-  Overlighted  areas  -  ^ 

c)  Lower  fixtures 

d)  Paint  wails  and  ceiling  light  color. 

2.  Improve  Lighting  Controls:  Turn  Lights  Off. 

a)  Occupancy  sensors  ; 

b)  Additional  switches  in  large  areas 

:  Lighting  Efficiency:  Reduce  Lighting  Wattage  x 

a)  Replace  incandescent  source  with  more  efficient  source 

b)  Install  more  efficient  fluorescent  lamps  /  ballasts  1  reflectors^^^^  x^ 
,  c)  Replace  existing  HID  with  more  efficient  HID  source 
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others,  which  were  considered  duplicates,  were  compared  to  these  unique  buildings  to  verify  their 
sinrilanty.  Lighting  data  collected  for  the  unique  buildings  will  be  used  for  the  duplicates  also. 
However,  slight 
variations  in  light¬ 
ing  systems  and 
building  usage  may 
exist.  These  52 
unique  buildings 
and  their  associated 
duplicates  are  listed 
in  Figure  5. 

All  of  the  buildings 
were  constructed 
betsveen  1893  and 
1963.  Two  of  the 
oldest  buildings  are 
classified  as  histor¬ 
ical  buildings,  but 
are  still  used  by  the 
post  for  adminis¬ 
trative  functions. 

These  buildings 
have  been  renovat¬ 
ed  and  are  well 
maintained.  Many 
of  the  warehouse 
and  storage  build¬ 
ings  are  old  and  in 
fair  to  poor  condi¬ 
tion,  while  the  of¬ 
fice  and  classroom 
buildings  are  gen¬ 
erally  in  better  con¬ 
dition  or  newer. 

ECOs  were  calcu¬ 
lated  on  all  build¬ 
ings  where  they 
were  applicable, 
but  the  energy  co¬ 
ordinator  should 
verify  the  useful¬ 
ness  of  each  indi¬ 
vidual  building 
prior  to  implemen¬ 
tation  of  the  ECOs. 

In  some  cases,  the 
value  of  the  new 
lighting  system 
may  exceed  the 
value  of  the  build¬ 
ing. 


Figure  5.  Unique  And  Similar  Buildings  Included  In  Study 


UNIQUE 

BLDG. 

NO. 

SIMILAR  BUILDINGS 

INCLUDED  IN  STUDY 

1 

8 

11 

112,  114,  115,  116,  117 

12 

113,  118 

13 

51 

54 

55 

56 

58 

111 

311 

500 

503,  504 

512 

515,  516 

720 

721 

722 

723 

745 

724 

725 

738 

739,  740,  756 

746 

747 

754 

755 

762 

769 

1101 

1113,  1114,  1115,  1116,  1119.  1120.  1122,  1123,  1124 

1102 

1103,  1104,  1117,  1118 

1105 

nil 

1106 

1112 

1178 

1179,  1180,  1181 

1270 

1276,  1277,  1278,  1279 

1271 

1272,  1273,  1274,  1275 

2322 

2323,  2324,  2325 

2320 

2321,  2326,  2327,  2331,  2332,  2336,  2337,  2340,  2341,  2342 

2343,  2347,  2350,  2351,  2353,  2355 

2333 

2334,  2335,  2344,  2345,  2346,  2352,  2357 

2354 

2356 

2527 

2528 

2529 

2536 

2537,  2338 

2588 

5000 

5804 

5805 

5808 

5838 

5843,  5851,  5856 

5849 

5850,  5853 

5852 

5854 

5855 

5857,  5860 

5858 

5859 

5863 

5864 
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Mechanical  cooling  at  Fort  Bliss  is  provided  mainly  by  evaporative  coolers,  but  some  buildings 
have  l3X  split  systems  or  small  chilled  water  systems.  Heating  is  mainly  provided  by  gas  boilers 
or  gas  fired  furnaces  in  the  buildings.  The  post  purchases  the  electrical  power  from  the  El  Paso 
Electric  Company  and  natural  gas  from  the  Southern  Union  Gas  Company.  An  analysis  of  the 
rates  charged  by  each  of  these  utility  companies  is  included  in  Appendix  A. 

Lighting  Data:  In  order  to  collect  the  existing  lighting  data,  a  walk  through  of  the  buildings  was 
perfonned.  During  the  walk  through,  the  auditors  went  room  by  room,  recording  the  quantity  and 
type  of  existing  lighting  systems,  measured  average  light  levels,  and  potential  ECOs  available. 
These  data  were  recorded  onto  the  data  forms  included  in  Appendix  G.  Building  maps  are  also 
included  in  Appendix  G,  which  show  room  numbers  corresponding  to  those  listed  on  the  data 
fonns.  This  will  allow  the  facility  staff,  as  well  as  the  study  team,  to  readily  identify  the  existing 
lighting  conditions  anywhere  in  the  buildings  studied.  Many  areas  have  very  old  incandescent, 
mercuty  vapor  or  fluorescent  lighting  which  should  be  replaced  whenever  possible. 

Maintenance  Data:  Lighting  maintenance  at  Fort  Bliss  is  difficult  due  to  the  size  of  the  facility, 
the  number  of  light  fixtures,  and  the  reduced  size  of  the  maintenance  staff  Many  lights  remain 
burned  out  for  several  weeks  in  some  areas,  and  relamping  takes  place  on  a  spot  basis.  The 
electrical  maintenance  department  is  beginning  to  use  fluorescent  T-8  lamps  and  electronic 
ballasts  in  new  installations,  but  still  stocks  standard  fluorescent  lamps  and  ballasts,  as  well  as 
inefficient  mercuiy  vapor  and  incandescent  lamps. 

The  facility  energy  coordinator  is  not  involved  in  all  of  the  lighting  maintenance  and  renovation 
projects,  but  whenever  he  is  involved,  he  has  directed  that  all  lighting  projects  use  the  latest,  most 
efficient  light  source  available.  The  energy  coordinator  will  use  this  lighting  study  to  initiate 
interior  lighting  energy  consen^ation  projects  at  the  post.  Many  lighting  renovation  projects  are 
completed  by  individual  militaiy^  units  in  the  buildings  that  they  occupy.  These  so  called  ’You 
Do  It'  projects  are  completed  without  review  by  the  energy  coordinator  and  therefore  are  not  held 
to  any  design  guidelines  which  may  exist  in  order  to  conserv  e  energy. 

During  the  building  walk  through,  the  following  additional  obser\^ations  were  made. 

1.  Light  fixtures  remained  in  use  over  top  of  areas  where  partitions  and  ceilings  had  been 
added  to  create  office  space  in  large  open  buildings.  These  fixtures  should  have  been 
removed. 

2.  Many  rooms  or  areas  were  found  unoccupied  with  all  of  the  lights  burning.  Occupancy 
sensors  should  be  installed  wherever  possible  to  turn  these  lights  off. 

3.  Maintenance  personnel  had  installed  incandescent  fixtures  in  buildings  for  task  lighting. 
Fluorescent  fixtures  should  have  been  used. 

4.  Many  newly  renovated  areas  were  overlighted  or  had  inefficient  incandescent  or  mercury 
vapor  lighting  installed.  Lighting  design  standards  should  be  obtained  and  followed  in 
future  lighting  projects,  including  ’You  Do  It'  projects. 

5.  No  efficient  relaniping  standard  is  followed  by  the  maintenance  personnel.  Energy 
efficient  lamps,  ballasts,  fixtures,  etc,  should  be  required  to  be  installed  wherever  possible. 
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Utility  Data:  A  12  month  utility  billing  histoty'  was  obtained  from  the  energy  coordinator  which 
covered  the  period  of  August  1993  through  July  1994.  This  history  included  all  of  the  metered 
electric  and  natural  gas  consumption  for  the  post  and  is  shown  in  Figure  6.  The  total  cost  of 
electricity  for  the  base  year  was  $9.04  million  and  the  total  cost  for  gas  was  $2.6  million.  Note 
from  Figure  6  that  the  monthly  electrical  demand  (KW)  is  always  well  above  the  contract  billing 
minimum  of  10,000  KW  per  month,  thereby  allowing  room  for  demand  cost  savings  year  round. 


Figure  6.  Base  Year  Utility  Data 


Billing 

Electrical 

Natural  Gas 

Period 

Demand 

Consumption 

Cost 

Consumption 

Cost 

KW 

MWH 

$ 

MCF 

$ 

AUG 

29,637 

17.6 

894,884 

63,778 

SEPT 

28,337 

14.0 

815,995 

40,274 

OCT 

24,641 

11.7 

42,085 

:  NOV 

21,563 

12.0 

716,600 

148,969 

433,499 

DEC 

21,949 

11.3 

700,604 

171,134 

500,054 

JAN 

22,828 

12.3 

723,462 

498,743 

FEB 

23,182 

11.1 

698,283 

438,115 

MAR 

22,697 

12.3 

723,331 

55,967 

156,987 

APR 

23,278 

11.1 

698,730 

58,266 

163,437 

MAY 

25,824  ^ 

13.5 

752,534 

30,803 

78,855 

JUN 

29,568 

15.1 

789,639 

32,400 

72,996 

JUL 

29,298 

15.1 

814,514 

51,959 

Total 

302,802 

157.0 

9,040,780 

2,623,057 

Charts  of  the  base  year  electrical 
and  gas  energy  usages  were  plot¬ 
ted  and  are  shown  in  Figures  7 
and  8.  Looking  at  Figure  7,  it  can 
be  assumed  that  the  facility  cool¬ 
ing  energy  is  basically  all  KWH 
over  about  12.0  MWH  per  month. 
The  calculated  0.415  MWH  per 
month  of  lighting  energy  (see  Ap¬ 
pendix  B),  is  but  a  small  percent¬ 
age  of  this  monthly  electrical 
baseline.  It  would  seem  then  that 
'process'  energy  consumption  con¬ 
tributes  greatly  to  the  monthly 
total,  and  is  possibly  the  largest 
area  of  usage.  Process  electrical 
energy  use  should  be  targeted  spe- 


Figure  7.  Fort  Bliss  Electrical  Usage  1993-94 


cifically  for  possible  energy  conser\  ation  retrofit  projects. 


Looking  at  Figure  8,  the  monthly  baseline  of  gas  usage  is  about  220  MCF,  which  is  domestic  and 
process  hot  water,  as  well  as  food  service  energy.  It  is  clear  that  heating  is  the  main  use  of  gas 
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at  the  facility,  based  on  the  obvious  peak  between  October  and  May.  Still,  some  energy  savings 
might  be  obtained  by  directing  some  conseiv'ation  efforts  at  the  baseline  usage  of  gas  at  the  facili¬ 
ty- 

The  electric  utility  rate  schedule 
from  the  El  Paso  Electric  Compa¬ 
ny,  and  the  natural  gas  rate  sched¬ 
ule  from  Southern  Union  Gas 
Company  are  included  in  Appen¬ 
dix  A.  There  is  currently  a  rebate 
available  from  the  electric  compa¬ 
ny  for  certain  lighting  energy  con- 
ser\'ation  projects  (see  Appendix 
B).  The  current  avoided  costs  for 
electricity  and  gas  are  $0.0220  per 
KWH,  $21.50  per  KW  of  peak  de¬ 
mand,  and  $2,268  per  MCE  of 
gas.  These  avoided  costs  are  the 
marginal  savings  per  unit  of  ener¬ 
gy  and  demand  savings  at  the 
facility.  See  Appendix  A  for  a 
complete  analysis  of  the  utility  rates. 


Figure  8.  Fort  Bliss  Natural  Gas  Usage  1993-94 
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C.  Plan  To  Implement  Projects: 

Project  Funding:  The  fonns  DD-1391,  the  associated  cost  estimates  and  life  cycle  cost  analysis 
summary  sheets  for  all  lighting  upgrade  projects  are  provided  on  pages  16  to  39.  These  are  to 
be  submitted  for  project  funding,  along  with  the  calculations  in  Appendix  C  if  required. 

Progrconming  Phase:  These  lighting  upgrade  projects  will  require  some  design  effort  in  order  to 
produce  contract  drawings  and  specifications  for  the  replacement  of  incandescent  and  mercury 
vapor  lighting  and  the  installation  of  electronic  ballasts  and  T8  lamps  in  existing  fluorescent 
fixtures.  Therefore,  an  engineering  finn  should  be  retained  for  this  purpose.  Using  the  data  forms 
in  Appendix  G  and  as-built  drawings  of  the  existing  building  lighting  systems,  the  design  firm  can 
produce  construction  drawings  of  the  new  lighting  systems.  They  should  pay  close  attention  to 
the  type  of  new  fixtures  and  equipment  specified.  For  the  replacement  of  incandescent  and 
mercury  vapor  lighting,  the  recommended  new  light  sources  are  shown  in  Figure  9,  along  with 
the  Appendix  page  numbers  where  sample  light  fixture  data  has  been  provided.  These  sample 
light  fixtures  are  presented  as  a  guide  only  and  may  not  be  suitable  in  every  case.  The  lighting 
designer  should  make  the  final  decision  on  a  room  by  room  basis. 


Figure  9.  Suggested  Replacement  Light  Fixtures 


EXIST 

FIXTURE 

LIGHT 

SOURCE 

EXIST 

INPUT 

WATTS 

SUGGESTED 

NBA/  FIXTURE 

LIGHT 

SOURCE 

SAMPLE  NEW 
LIGHT  FIXTURE 
SHOWN, 
PAGE 

40W  INC 

40 

18W  FLUOR 

F.20 

60W  me 

60 

18W  FLUOR 

F.20 

loow  me 

100 

26W  FLUOR 

F-20 

150W  INC 

150 

32W  FLUOR 

F-22 

200W  INC 

200 

(2)  32W  FLUOR 

F-23 

300W  INC 

300 

(3)  32W  FLUOR 

F-24 

500W  INC. 

500 

(4)  32W  FLUOR 

F-27 

250W  MERC 

300 

150W  HPS 

F-25 

400W  MERC 

480 

200W  HPS 

F.26 

lOOOW  QUARTZ 

1,000 

400W  HPS 

F-27 

For  the  fluorescent  lighting  systems,  the  designer  should  simply  specify  T8  lamps  and  electronic 
ballasts  w’ith  sockets  where  required.  In  some  cases,  it  may  be  less  expensive  to  simply  replace 
the  existing  fixtures  with  new  ones.  This  also  should  be  detennined  by  the  designer  on  a  room 
by  room  basis.  Once  the  construction  drawings  and  specifications  have  been  produced  by  the 
design  firm,  they  should  be  reviewed  and  approved  by  the  energy  coordinator  to  check  for 
compliance  with  the  intent  of  the  ECOs  included  in  this  study. 

Bidding  Phase:  Once  final  approval  of  the  construction  drawings  and  specifications  has  been 
given,  they  can  be  used  to  obtain  construction  bids  from  local  contractors.  This  should  be 
handled  in  the  manner  normally  followed  by  the  post  for  construction  projects. 

Construction  Phase:  Once  a  contractor  has  been  selected  for  the  projects,  the  energy  coordinator 
should  review  all  submittals  and  shop  drawings  provided  by  the  contractor  to  check  the  proposed 


14 


lighting  fixtures  and  equipment  for  compliance  with  the  intent  of  the  ECOs.  This  will  ensure  that 
the-proper  fixtures  and  equipment  are  installed  in  the  buildings  and  that  the  estimated  energy  and 
cost  savings  will  be  realized. 
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COMPONENT 

ARMY 


FY1990  MILITARY  CONSTRUCTION  PROJECT  DATA 


2.  DATE 

17,  March,  1995 


3.  INSTALLATION  AND  LOCATION 

-  "  Fort  Sliss,  Texas 


4.  PROJECT  TITLE 

Lighting  Systems  Upgrade  -  Project  1 


5.  PROGRAM  ELEMENT 


6.  CAT AGORY  CODE 


7.  PROJEa  NUMBER 


&.  PROJECT  COST  ($000) 

572.1 


9.  COST  ESTIMATES 


ITEM 


U/M 


QUANTITY 


UNIT  COST 


COST  ($000) 


Conversion  of  existing  fluorescent  light  fixtures  to  use  TS 
lamps  and  electronic  ballasts,  and  replacement  of  existing 
incandescent  and  mercury  vapor  lighting  with  fluorescent 
and  high  pressure  sodium  lighting.  See  attached  cost 
estimate  for  itemized  breakdown  of  project.  This  work 
shall  be  performed  in  buildings  no.  1,  8>,  11, 12, 13,  51,  54,  55, 
56,  55,  111,  112, 113, 114, 115, 116, 117, 115  and  311. 


EA 


372.1 


372.1 


ESTIMATED  CONTRACT  COST 
CONTINGENCY  (0%) 

SlOH 

DESIGN 

TOTAL  REQUEST 

TOTAL  REQUEST  (ROUNDED) 


332.772 

0 

19.401 

19.996 


372.139 


Z>7^.000 


10.  DESCRIPTION  OF  PROPOSED  COITSTRUaiON 

A  Retrofit  1,927  existing  fluorescent  light  fixtures  with  electronic  ballasts  and  T5  lamps.  This  will 
require  a  total  of  3,093  electronic  ballasts  for  F32T5  lamps,  245  electronic  ballasts  for  F96T5 
lamps,  6,104  F32T5  lamps  and  431  F96T5  lamps.  The  ballasts  and  lamps  can  be  purchased  from 
the  DLA.  The  fixtures  and  lenses  should  be  cleaned  while  the  ballasts  and  lamps  are  replaced.  In 
some  cases,  it  may  be  less  expensive  to  replace  the  existing  fixtures  with  new  fixtures  that  already 
have  electronic  ballasts  and  T5  lamps.  This  should  be  determined  at  the  time  that  construction 

bids  are  recieved. 

5.  Remove  560  existing  incandescent  and  mercury  vapor  light  fixtures,  and  replace  them  with  465 
new  fluorescent  and  high  pressure  sodium  light  fixtures.  The  fixture  types  and  (Quantities  required 
are  listed  on  the  cost  estimate  attached.  The  fluorescent  fixtures  should  be  specified  with 
electronic  ballasts  and  T5  lamps.  This  project  shall  recQuire  a  new  lighting  layout  design,  demolition 
and  removal  of  existing  fixtures,  and  installation  of  new  fixtures  and  associated  wiring.  All  switching 
and  circuitry  is  to  remain  the  same  wherever  possible. 


DD 


FORM 
1  DEC  76 


1391 


PAGE  NO. 

1of2 
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1.  COMPONENT 

ARMY 

FY 1996  MILITARY  CONSTRUCTION  PROJECT  DATA 

2.  DATE 

17,  March,  1995 

3.  INSTALLATION  AND  LOCATION 

_  •'  Fort  Bliss,  Texas 

4.  PROJECT  TITLE 

Lighting  Systems  Upgrade  -  Project  1 

5.  PROJEaNUMBER 

11.  REQUIREMENT 

The  project  is  reo^uired  to  reduce  lighting  energy  consumption  at  Fort  Bliss  facilities.  The  project 
provides  more  efficient  interior  lighting  systems,  in  order  to  save  lighting  energy  and  cost.  All 
buildings  included  in  this  project  will  be  active  throughout  the  payback  period.  Installation  of  these 
new  lighting  systems  will  result  in  the  following: 


Electrical  Savings 

424,260 

KWH/yr 

Gas  Penalty 

250 

MCF/yr 

Total  Energy  Savings 

1,196 

MMBTU/yr 

Cost  Savings 

79,027 

$/yr 

Payback  Period 

4.7 

yrs 

SIR 

3.16 

CURRENT  61TUATI0N: 

A.  The  installation  currently  has  much  fluorescent  lighting  in  it’s  buildings.  These  existing  light 
fixtures  typically  have  the  T12  lamps  and  standard  magnetic  ballasts.  The  existing  ballasts  and 
lamps  should  be  replaced  with  new  electronic  ballasts  and  T&  lamps,  or  completely  new  electronic 
fluorescent  fixtures  should  be  installed,  if  less  expensive.  These  electronic  fluorescent  lamps  and 
ballasts  are  more  efficient  and  use  less  energy. 

3.  The  facility  also  has  numerous  incandescent  and  mercury  vapor  lighting  systems  in  it’s  buildings. 
These  existing  light  sources  are  inefficient  and  should  be  replaced  with  more  efficient  light  sources, 
such  as  fluorescent  and  high  pressure  sodium. 


IMPACT  IF  NOT  PROVIDED 

If  this  project  is  not  provided,  a  reduction  of  1,19&  MMBTU  per  year  of  energy  and  $79,027  of  utility 
and  maintenance  costs  will  continue  to  be  wasted.  There  will  be  no  contribution  to  energy  reduction 
goals  established  at  the  facility. 


PP  1^76  1591 


PAGE  NO. 

2  OF  2 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  BLISS 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  BLISS  REGION  NOS.  6  CENSUS:  3 
PROJECT  NO.  &  TITLE:  03-0185-03  EEAP  LIGHTING  STUDY  SURVEY 
FISCAL  YEAR’'l995  DISCRETE  PORTION  NAME:  PROJECTl 

ANALYSIS  DATE:  03-17-95  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  PIEPER 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  332772. 

B.  SIOH  $  19401. 

C.  DESIGN  COST  $  19966. 

D.  TOTAL  COST  (lA+lB+lC)  $  372139. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/MBTU(l)  MBTU/YR(2)  SAVINGS (3)  FACTOR(4)  SAVINGS (5) 


A. 

ELECT  $  6.46 

1448. 

$ 

9354. 

15.08 

$ 

141060. 

B. 

DliBT  $  .00 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G  $  2.27 

-250. 

$ 

-567. 

18.58 

$ 

-10535. 

E. 

COAL  $  . 00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG  $  . 00 

0. 

$ 

0. 

17.38 

$ 

0. 

M. 

DEMAND  SAVINGS 

$ 

48762. 

14.88 

$ 

725579. 

N. 

TOTAL 

1198. 

$ 

57549. 

$ 

856103. 

NON 

ENERGY  SAVINGS (+)  / 

COST(-) 

A. 

ANNUAL  RECURRING  (+/• 

-) 

$ 

21478. 

(1)  DISCOUNT  FACTOR 

(TABLE 

A) 

14.88 

(2)  DISCOUNTED  SAVING/COST 

(3A 

X 

3A1) 

$ 

319593. 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS (-) 


SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+) / 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL  $  0.  0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST (-) (3A2+3Bd4) $  319593. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ (3Bdl/ (YRS  ECONOMIC  LIFE) ) $  79027. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  4.71  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  1175696. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  3.16 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

8 .  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) :  9.10% 


0. 

0. 

$  372139. 
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1.  COMPONENT 

ARMY 


FY  1996  MILITARY  CONSTRUCTION  PROJECT  DATA 


2.  DATE 

17,  March,  1995 


3.  INSTALLATION  AND  LOCATION 

_  ■'  Fort  Sliss,  Texas 


4.  PROJECT  TITLE 

Lighting  Systems  Upgrade  -  Project  2 


5.  PROGRAM  ELEMENT 


6.  CAT A(30RY  COPE 

7.  PROJECT  MUMPER 

&.  PROJECT  COST  ($000) 

465.9 

a  COST  ESTIMATES 


ITEM 


U/M 


QUANTITY 


UNIT  COST 


COST  ($000) 


Conversion  of  existing  fluorescent  light  fixtures  to  use  T& 
lamps  and  electronic  ballasts,  and  replacement  of  existing 
incandescent  and  mercury  vapor  lighting  with  fluorescent 
and  high  pressure  sodium  lighting.  See  attached  cost 
estimate  for  itemized  breakdown  of  project.  This  work 
shall  be  performed  in  buildings  no.  500,  505,  504,  512, 
515,  516. 


EA 


465.9 


465.9 


ESTIMATED  CONTRACT  COST 
CONTINGENCY  (0%) 

SlOH 

DESIGN 


416.693 

0 

24.293 

25.002 


TOTAL  REQUEST 


465.966 


TOTAL  REQUEST  (ROUNDED) 

10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 


466.000 


A.  Retrofit  2,775  existing  fluorescent  light  fixtures  with  electronic  ballasts  and  T6  lamps.  This  will 
rec^uire  a  total  of  5,536  electronic  ballasts  for  F32T6  lamps,  6  electronic  ballasts  for  F96T6  lamps, 
11,076  F32T6  lamps  and  12  F96T6  lamps.  The  ballasts  and  lamps  can  be  purchased  from  the  DLA. 
The  fixtures  and  lenses  should  be  cleaned  while  the  ballasts  and  lamps  are  replaced.  In  some  cases, 
it  may  be  less  expensive  to  replace  the  existing  fixtures  with  new  fixtures  that  already  have 
electronic  ballasts  and  T6  lamps.  This  should  be  determined  at  the  time  that  construction  bids  are 
recieved. 


6.  Remove  367  existing  incandescent  and  mercury  vapor  light  fixtures,  and  replace  them  with  316 
new  fluorescent  and  high  pressure  sodium  light  fixtures.  The  fixture  types  and  (Quantities  refQuired 
are  listed  on  the  cost  estimate  attached.  The  fluorescent  fixtures  should  be  specified  with 
electronic  ballasts  and  T6  lamps.  This  project  shall  recQuire  a  new  lighting  layout  design,  demolition 
and  removal  of  existing  fixtures,  and  installation  of  new  fixtures  and  associated  wiring.  All  switching 
and  circuitry  is  to  remain  the  same  wherever  possible. 
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1.  COMPONENT 

ARMY 

3.  INSTALLATION  ANP  LOCATION 


FY  1996  MILITARY  CONSTRUCTION  PROJECT  DATA 


2.  DATE 

17.  March,  1995 


Fort  Bliss,  Texas 


4.  PROJECT  TITLE 

Lighting  Systems  Upgrade  -  Project  2 


5.  PROJECT  NUMBER 


11.  REQUIREMENT 

The  project  is  reo^uired  to  reduce  lighting  energy  consumption  at  Fort  Bliss  facilities.  The  project 
provides  more  efficient  interior  lighting  systems,  in  order  to  save  lighting  energy  and  cost.  All 
buildings  included  in  this  project  will  be  active  throughout  the  payback  period.  Installation  of  these 
new  lighting  systems  will  result  in  the  following: 


Electrical  Savings 

529,759 

RWH/yr 

Gas  Penalty 

312 

MCF/yr 

Total  Energy  Savings 

1,496 

MMBTU/yr 

Cost  Savings 

66,672 

$/yr 

Payback  Period 

5.3 

yrs 

SIR 

2.77 

CURRENT  SiTUATION: 

A.  The  installation  currently  has  much  fluorescent  lighting  in  it’s  buildings.  These  existing  light 
fixtures  typically  have  the  T12  lamps  and  standard  magnetic  ballasts.  The  existing  ballasts  and 
lamps  should  be  replaced  with  new  electronic  ballasts  and  TB  lamps,  or  completely  new  electronic 
fluorescent  fixtures  should  be  installed,  if  less  expensive.  These  electronic  fluorescent  lamps  and 
ballasts  are  more  efficient  and  use  less  energy. 

B.  The  facility  also  has  numerous  incandescent  and  mercury  vapor  lighting  systems  in  it’s  buildings. 
These  existing  light  sources  are  inefficient  and  should  be  replaced  with  more  efficient  light  sources, 
such  as  fluorescent  and  high  pressure  sodium. 


IMPACT  IF  NOT  PROVIDED 

If  this  project  is  not  provided,  a  reduction  of  1,496  MMBTU  per  year  of  energy  and  $B6,672  of  utility 
and  maintenance  costs  will  continue  to  be  wasted.  There  will  be  no  contribution  to  energy  reduction 
goals  established  at  the  facility. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  BLISS 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  BLISS  REGION  NOS.  6  CENSUS:  3 
PROJECT  NO.  Se  TITLE:  03-0185-03  EEAP  LIGHTING  STUDY  SURVEY 
FISCAL  YEAR -'199 5  DISCRETE  PORTION  NAME:  PROJECT2 

ANALYSIS  DATE:  03-17-95  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  PIEPER 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  416693. 

B.  SIOH  $  24293. 

C.  DESIGN  COST  $  25002. 

D.  TOTAL  COST  (lA+lB+lC)  $  465988. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 

$  465988. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS (3) 

FACTOR (4) 

SAVINGS (5) 

A.  ELECT 

$ 

6.46 

1808. 

$ 

11680. 

15.08 

$ 

176130 

B.  DIST 

$ 

.00 

0. 

$ 

0. 

18.57 

$ 

0 

C.  RESID 

$ 

.00 

0. 

$ 

0. 

21.02 

$ 

0 

D.  NAT  G 

$ 

2.27 

-312. 

$ 

-708. 

18.58 

$ 

-13148 

E.  COAL 

$ 

.00 

0. 

$ 

0. 

16.83 

$ 

0 

F.  PPG 

$ 

.00 

0. 

$ 

0. 

17.38 

$ 

0 

M.  DEMAND  1 

SAVINGS 

$ 

60974. 

14.88 

$ 

907293 

N.  TOTAL 

1496. 

$ 

71946. 

$ 

1070275 

3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/ COST  (3A  X  3A1) 


14.88 


$  14926. 

$  222099. 


B.  NON  RECURRING  SAVINGS (+)  /  COSTS (-) 


SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+) / 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL 


$  0. 


0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST (-)( 3A2+3Bd4 ) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bdl/ ( YRS  ECONOMIC  LIFE) ) $ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)  =  (6  /  1G)  = 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

8 .  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) : 


222099. 
86872. 
5.36  YEARS 
1292374. 
2.77 

8.39  % 
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ENGINEER'S  ESTIMATE  OF  PROBABLE  COST 

LOCATION:  Fort  Biles,  Texas,  building  Nos.  500, 503, 504, 512,  515, 516  PROJECT  NO:  03-01B5.01  DATE:  3/17/95 

_ BY  :  PIEPER,  C.A. _ CHECKED  BY: _ X 

PROJECT  DESCRIPTION:  Lighting  Systems  Upgrade  -  Project  2  '  ' 
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$465,955 


1.  COMPONENT 

ARMY 


FY1996  MILITARY  C0N6TRUCTI0N  PROJECT  DATA 


2.  DATE 

17,  March,  1995 


3.  INSTALLATION  AND  LOCATION 

_  ■■  Fort  S>\\ee,  Texas 


4.  PROJECT  TITLE 

Lighting  Systems  Upgrade  -  Project  3 


5.  PROGRAM  ELEMENT 


6.  CAT AGORY  CODE 


7.  PROJECT  NUMBER 


&.  PROJECT  COST  ($000) 


ITEM 


357.4 


9.  COST  ESTIMATES 


U/M 


QUANTITY 


UNIT  COST 


Conversion  of  existing  fluorescent  light  fixtures  to  use  T5 
lamps  and  electronic  ballasts,  and  replacement  of  existing 
incandescent  and  mercury  vapor  lighting  with  fluorescent 
and  high  pressure  sodium  lighting.  See  attached  cost 
estimate  for  itemized  breakdown  of  project.  This  work 
shall  be  performed  in  buildings  no.  720,  721,  722,  723, 
724,  725,  735,  739,  740,  745,  746,  747,  754,  755,  756, 
762,  769. 


EA 


357.4 


COST  ($000) 

357.4 


ESTIMATED  CONTRACT  COST 
CONTINGENCY  (0%) 

SlOH 

DESIGN 


346.455 

0 

20.200 

20.759 


TOTAL  REQUEST 


357.474 


TOTAL  REQUEST  (ROUNDED) 

10.  DESCRIPTION  OF  PROPOSED  CONSTRUaiON 


355.000 


A.  Retrofit  2,405  existing  fluorescent  light  fixtures  with  electronic  ballasts  and  T5  lamps.  This  will 
rec^uire  a  total  of  4,422  electronic  ballasts  for  F32T5  lamps,  355  electronic  ballasts  for  F96T5 
lamps,  5,624  F32T5  lamps  and  524  F96T5  lamps.  The  ballasts  and  lamps  can  be  purchased  from 
the  DLA.  The  fixtures  and  lenses  should  be  cleaned  while  the  ballasts  and  lamps  are  replaced.  In 
some  cases,  it  may  be  less  expensive  to  replace  the  existing  fixtures  with  new  fixtures  that  already 
have  electronic  ballasts  and  T5  lamps.  This  should  be  determined  at  the  time  that  construction 
bids  are  recieved. 


5.  Remove  275  existing  incandescent  and  mercury  vapor  light  fixtures,  and  replace  them  with  235 
new  fluorescent  and  high  pressure  sodium  light  fixtures.  The  fixture  types  and  (Quantities  recQuired 
are  listed  on  the  cost  estimate  attached.  The  fluorescent  fixtures  should  be  specified  with 
electronic  ballasts  and  T5  lamps.  This  project  shall  recQuire  a  new  lighting  layout  design,  demolition 
and  removal  of  existing  fixtures,  and  installation  of  new  fixtures  and  associated  wiring.  All  switching 
and  circuitry  is  to  remain  the  same  wherever  possible. 
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1.  COMPONENT 

ARMY 

FY  1996  MILITARY  CONSTRUCTION  PROJECT  DATA 

2.  PATE 

17,  March,  1995 

3.  INSTALLATION  AND  LOCATION 

_  Fort  Bliss,  Texas 

4.  PROJECT  TITLE 

Lighting  Systems  Upgrade  -  Project  3 

5.  PROJECT  NUMBER 

11.  REQUIREMENT 


The  project  is  rec^uirecii  to  reduce  lighting  energy  consumption  at  Fort  Bliss  facilities.  The  project 
provides  more  efficient  interior  lighting  systems,  in  order  to  save  lighting  energy  and  cost.  All 
buildings  included  in  this  project  will  be  active  throughout  the  payback  period.  Installation  of  these 
new  lighting  systems  will  result  in  the  following: 


Electrical  Savings 

370,934 

RWH/yr 

Gas  Penalty 

21B 

MCF/yr 

Total  Energy  Savings 

1,046 

MMBTU/yr 

Cost  Savings 

61,164 

$/yr 

Payback  Period 

6.3 

yrs 

SIR 

2.35 

CURRENT  SITUATION: 

A.  The  installation  currently  has  much  fluorescent  lighting  in  it’s  buildings.  These  existing  light 
fixtures  typically  have  the  T12  lamps  and  standard  magnetic  ballasts.  The  existing  ballasts  and 
lamps  should  be  replaced  with  new  electronic  ballasts  and  TB  lamps,  or  completely  new  electronic 
fluorescent  fixtures  should  be  installed,  if  less  expensive.  These  electronic  fluorescent  lamps  and 
ballasts  are  more  efficient  and  use  less  energy. 

B.  The  facility  also  has  numerous  incandescent  and  mercury  vapor  lighting  systems  in  it’s  buildings. 
These  existing  light  sources  are  inefficient  and  should  be  replaced  with  more  efficient  light  sources, 
such  as  fluorescent  and  high  pressure  sodium. 

IMPACT  IF  NOT  PROVIDED 

If  this  project  is  not  provided,  a  reduction  of  1,04B  MMBTU  per  year  of  energy  and  $61,1S>4  of  utility 
and  maintenance  costs  will  continue  to  be  wasted.  There  will  be  no  contribution  to  energy  reduction 
goals  established  at  the  facility. 


DD 


FORM 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  BLISS 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  BLISS  REGION  NOS.  6  CENSUS:  3 
PROJECT  NO.  &  TITLE:  03-0185-03  EEAP  LIGHTING  STUDY  SURVEY 
FISCAL  YEAR ‘'19 9 5  DISCRETE  PORTION  NAME:  PROJECTS 

ANALYSIS  DATE:  03-17-95  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  PIEPER 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  346485. 

B.  SIOH  $  20200. 

C.  DESIGN  COST  $  20789. 

D.  TOTAL  COST  (lA+lB+lC)  $  387474. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 

$  387474. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS ( 3 ) 

FACTOR(4) 

SAVINGS (5) 

A. 

ELECT 

$ 

6.46 

1266. 

$ 

8178. 

15.08 

$ 

123330 

B. 

DLST 

$ 

.00 

0. 

$ 

0. 

18.57 

$ 

0 

C. 

RESID 

$ 

.00 

0. 

$ 

0. 

21.02 

$ 

0 

D. 

NAT  G 

$ 

2.27 

-218. 

$ 

-494. 

18.58 

$ 

-9186 

E. 

COAL 

$ 

.00 

0. 

$ 

0. 

16.83 

$ 

0 

F. 

PPG 

$ 

.00 

0. 

$ 

0. 

17.38 

$ 

0 

M. 

DEMAND  1 

SAVINGS 

$ 

42742. 

14.88 

$ 

636001 

N. 

TOTAL 

1048. 

$ 

50426. 

$ 

750144 

3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$ 

10758. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/ COST  (3A  X  3A1) 

14.88 

$ 

160079. 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS (-) 


SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+) / 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL 


$  0. 


0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST (-)( 3A2+3Bd4 ) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ (3Bdl/ (YRS  ECONOMIC  LIFE) ) $ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

8 .  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) : 


160079. 
61184. 
6.33  YEARS 
910223. 
2.35 

7.49  % 
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1.  COMPONENT 

ARMY 


FY  1996  MILITARY  CONSTRUCTION  PROJECT  DATA 


2.  DATE 

17,  March,  1995 


3.  INSTALLATION  AND  LOCATION 

_  ■'  Fort  Slies,  Texas 


4.  PROJECT  TITLE 

Lighting  Systems  Upgrade  -  Project  4 


5.  PROGI^AM  ELEMENT 

e,  CAT AGOKY  COPE 

7.  PROJECT  NUMBER 

&.  PROJEaCOST  ($000) 

221.9 

9.  COST  ESTIMATES 


ITEM 


U/M 


QUANTITY 


UNIT  COST 


COST  ($000) 


Conversion  of  existing  fluorescent  light  fixtures  to  use  T6 
lamps  and  electronic  ballasts,  and  replacement  of  existing 
incandescent  and  mercury  vapor  lighting  with  fluorescent 
and  high  pressure  sodium  lighting.  See  attached  cost 
estimate  for  itemized  breakdown  of  project.  This  work 
shall  be  performed  in  buildings  no.  1101,  1102,  1103,  1104, 
1105, 1106, 1111, 1112, 1113, 1114, 1115, 1116, 1117, 1116, 1119, 1120, 
1122,  1123,  1124,  1176,  1179,  1160,  1161,  1270,  1271,  1272, 
1273, 1274, 1275, 1276, 1277, 1276, 1279. 


EA 


221.9 


221.9 


ESTIMATED  CONTRACT  COST 
CONTINGENCY  (0%) 

SlOH 

DESIGN 

TOTAL  REQUEST 

TOTAL  REQUEST  (ROUNDED) 

10.  DESCRIPTIONOF  PROPOSED  CONSTRUaiON 


196.470 

0 

11.571 

11.906 


221.949 

222.000 


A.  Retrofit  1,075  existing  fluorescent  light  fixtures  with  electronic  ballasts  and  T6  lamps.  This  will 
rec^uire  a  total  of  1,776  electronic  ballasts  for  F32T6  lamps,  372  electronic  ballasts  for  F96T6 
lamps,  3,550  F32T6  lamps  and  362  F96T6  lamps.  The  ballasts  and  lamps  can  be  purchased  from 
the  DLA.  The  fixtures  and  lenses  should  be  cleaned  while  the  ballasts  and  lamps  are  replaced.  In 
some  cases,  it  may  be  less  expensive  to  replace  the  existing  fixtures  with  new  fixtures  that  already 
have  electronic  ballasts  and  T6  lamps.  This  should  be  determined  at  the  time  that  construction 
bids  are  recieved. 


6.  Remove  401  existing  incandescent  and  mercury  vapor  light  fixtures,  and  replace  them  with  305 
new  fluorescent  and  high  pressure  sodium  light  fixtures.  The  fixture  types  and  (Quantities  recQuired 
are  listed  on  the  cost  estimate  attached.  The  fluorescent  fixtures  should  be  specified  with 
electronic  ballasts  and  T6  lamps.  This  project  shall  recQuire  a  new  lighting  layout  design,  demolition 
and  removal  of  existing  fixtures,  and  installation  of  new  fixtures  and  associated  wiring.  All  switching 
and  circuitry  is  to  remain  the  same  wherever  possible. 
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1.  COMPONENT 


2.  PATE 


army  FY  1996  MILITARY  CONSTRUCTION  PROJECT  DATA  17,  March,  1995 


11.  REQUIREMENT 


The  project  is  rec^uired  to  reduce  lighting  energy  consumption  at  Fort  Bliss  facilities.  The  project 
provides  more  efficient  interior  lighting  systems,  in  order  to  save  lighting  energy  and  cost.  All 
buildings  included  in  this  project  will  be  active  throughout  the  payback  period.  Installation  of  these 
new  lighting  systems  will  result  in  the  following: 


Electrical  Savings 

197,775 

RWH/yr 

Gas  Penalty 

117 

MCF/yr 

Total  Energy  Savings 

55S 

MMBTU/yr 

Cost  Savings 

49,317 

$/yr 

Payback  Period 

4.5 

yrs 

SIR 

3.51 

CURRENT  SITUATION: 

A.  The  installation  currently  has  much  fluorescent  lighting  in  it’s  buildings.  These  existing  light 
fixtures  typically  have  the  T12  lamps  and  standard  magnetic  ballasts.  The  existing  ballasts  and 
lamps  should  be  replaced  with  new  electronic  ballasts  and  T8>  lamps,  or  completely  new  electronic 
fluorescent  fixtures  should  be  installed,  if  less  expensive.  These  electronic  fluorescent  lamps  and 
ballasts  are  more  efficient  and  use  less  energy. 

B.  The  facility  also  has  numerous  incandescent  and  mercury  vapor  lighting  systems  in  it’s  buildings. 
These  existing  light  sources  are  inefficient  and  should  be  replaced  with  more  efficient  light  sources, 
such  as  fluorescent  and  high  pressure  sodium. 

IMPACT  IF  NOT  PROViPED 

If  this  project  is  not  provided,  a  reduction  of  55&  MMBTU  per  year  of  energy  and  $49,517  of  utility 
and  maintenance  costs  will  continue  to  be  wasted.  There  will  be  no  contribution  to  energy  reduction 
goals  established  at  the  facility. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  BLISS 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  BLISS  REGION  NOS.  6  CENSUS:  3 
PROJECT  NO.  &  TITLE:  03-0185-03  EEAP  LIGHTING  STUDY  SURVEY 
FISCAL  YEAR"1995  DISCRETE  PORTION  NAME:  PROJECT4 

ANALYSIS  DATE:  03-17-95  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  PIEPER 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  198470. 

B.  SIOH  $  11571. 

C.  DESIGN  COST  $  11908. 

D.  TOTAL  COST  (lA+lB+lC)  $  221949. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/MBTU(l)  MBTU/YR(2)  SAVINGS (3)  FACTOR(4)  SAVINGS (5) 


A. 

ELECT  $  6.46 

675. 

$ 

4361. 

15.08 

$ 

65756. 

B. 

DIST  $  .00 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RESID  $  . 00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G  $  2.27 

-117. 

$ 

-265. 

18.58 

$ 

-4930. 

E. 

COAL  $  .  00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG  $  . 00 

0. 

$ 

0. 

17.38 

$ 

0. 

M. 

DEMAND  SAVINGS 

$ 

37690. 

14.88 

$ 

560827. 

N. 

TOTAL 

558. 

$ 

41785. 

$ 

621653. 

NON 

ENERGY  SAVINGS (+)  / 

COST(-) 

A.  , 

ANNUAL  RECURRING  (+/- 

■) 

$ 

7532. 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  (3A 

X 

3A1) 

$ 

112076. 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS (-) 


SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL  $  0.  0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST (-) (3A2+3Bd4) $  112076. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ (3Bdl/ (YRS  ECONOMIC  LIFE) ) $  49317. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  4.50  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  733729. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)=  3.31 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) :  9.35  % 


0. 

0. 

$  221949. 
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total  $221,949 


1.  COMPONENT 


2.  DATE 


ARMY 

FY1996  MILITARY  CONSTRUCTION  PROJECT  DATA 

17,  March,  1995 

5.  INSTALLATION  AND  LOCATION 

-  "  Fort  Bliss,  Texas 

4.  PROJECTTITLE 

Lighting  Systems  Upgrade  -  Project  5 

5.  PROGRAM  ELEMENT 

e.  CATAGORYCODE 

7.  rKOJBCl  NUMBER 

&.  PROJECT  COST  ($000) 

223.7 

9.  COST  ESTIMATES 


ITEM 

U/M 

QUANTITY 

UNIT  COST 

COST  ($000) 

Conversion  of  existing  fluorescent  light  fixtures  to  use  TB 
lamps  and  electronic  ballasts,  and  replacement  of  existing 
incandescent  and  mercury  vapor  lighting  with  fluorescent 
and  high  pressure  sodium  lighting.  See  attached  cost 
estimate  for  itemized  breakdown  of  project.  This  work 
shall  be  performed  in  buildings  no.  2320,  2321,  2322, 

2323,  2324,  2325,  2326,  2327,  2331,  2332,  2333, 

2334,  2335,  2336,  2337,  2340,  2341,  2342,  2343, 

2344,  2345,  2346,  2347,  2350,  2351,  2352,  2353, 

2354,  2355,  2356,  2357. 

EA 

1 

22B.7 

22B.7 

ESTIMATED  CONTRACT  COST 

204.52B 

CONTINGENCY  (0%) 

0 

SlOH 

11.924 

DESIGN 

12.272 

TOTAL  REQUEST 

22B.724 

TOTAL  REQUEST  (ROUNDED) 

229.000 

10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 


A.  Retrofit-  &41  existing  fluorescent  light  fixtures  with  electronic  ballasts  and  T5>  lamps.  This  will 
rec^uire  a  total  of  1,68>2  electronic  ballasts  for  F32T8>  lamps  and  3,364  F32T6  lamps.  The  ballasts 
and  lamps  can  be  purchased  from  the  DLA.  The  fixtures  and  lenses  should  be  cleaned  while  the 
ballasts  and  lamps  are  replaced.  In  some  cases,  it  may  be  less  expensive  to  replace  the  existing 
fixtures  with  new  fixtures  that  already  have  electronic  ballasts  and  T3  lamps.  This  should  be 
determined  at  the  time  that  construction  bids  are  recieved. 

B.  Remove  797  existing  incandescent  and  mercury  vapor  light  fixtures,  and  replace  them  with  568> 
new  fluorescent  and  high  pressure  sodium  light  fixtures.  The  fixture  types  and  c^uantities  rec^uired 
are  listed  on  the  cost  estimate  attached.  The  fluorescent  fixtures  should  be  specified  with 
electronic  ballasts  and  TB  lamps.  This  project  shall  rec^uire  a  new  lighting  layout  design,  demolition 
and  removal  of  existing  fixtures,  and  installation  of  new  fixtures  and  associated  wiring.  All  switching 
and  circuitry  is  to  remain  the  same  wherever  possible. 
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1.  COMPONENT 

ARMY 


5,  INSTALLATION  AND  LOCATION 


FY1996  MILITARY  CONSTRUCTION  PROJECT  DATA 


2.  DATE 

17,  March,  1995 


Fort  Sliss,  Texas 


4.  PROJECT  TITLE 

Lighting  Systems  Upgrade  -  Project  5 


5.  PROJEa  NUMBER 


11.  REQUIREMENT 


The  project  is  rec^uired  to  reduce  lighting  energy  consumption  at  Fort  Bliss  facilities.  The  project 
provides  more  efficient  interior  lighting  systems,  in  order  to  save  lighting  energy  and  cost.  All 
buildings  included  in  this  project  will  be  active  throughout  the  payback  period.  Installation  of  these 
new  lighting  systems  will  result  in  the  following: 


Electrical  6avings 

256,665 

RWH/yr 

Gas  Penalty 

151 

MCF/yr 

Total  Energy  Savings 

725 

MMBTU/yr 

Cost  Savings 

79,967 

$/yr 

Payback  Period 

2.6 

yrs 

SIR 

5.20 

CURRENT  SITUATION: 

A.  The  installation  currently  has  much  fluorescent  lighting  in  it’s  buildings.  These  existing  light 
fixtures  typically  have  the  T12  lamps  and  standard  magnetic  ballasts.  The  existing  ballasts  and 
lamps  should  be  replaced  with  new  electronic  ballasts  and  T6>  lamps,  or  completely  new  electronic 
fluorescent  fixtures  should  be  installed,  if  less  expensive.  These  electronic  fluorescent  lamps  and 
ballasts  are  more  efficient  and  use  less  energy. 

B.  The  facility  also  has  numerous  incandescent  and  mercury  vapor  lighting  systems  in  it’s  buildings. 
These  existing  light  sources  are  inefficient  and  should  be  replaced  with  more  efficient  light  sources, 
such  as  fluorescent  and  high  pressure  sodium. 


IMPACT  IF  NOT  PROVIDED 

If  this  project  is  not  provided,  a  reduction  of  725  MMBTU  per  year  of  energy  and  $79,9&7  of  utility 
and  maintenance  costs  will  continue  to  be  wasted.  There  will  be  no  contribution  to  energy  reduction 
goals  established  at  the  facility. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  BLISS 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  BLISS  REGION  NOS.  6  CENSUS:  3 
PROJECT  NO.  &  TITLE:  03-0185-03  EEAP  LIGHTING  STUDY  SURVEY 
FISCAL  YEAR "1995  DISCRETE  PORTION  NAME:  PROJECTS 

ANALYSIS  DATE:  03-17-95  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  PIEPER 


1. 

A. 

B. 

C. 

D. 

E. 


F. 
G  • 


INVESTMENT 

CONSTRUCTION  COST  $  204528. 

SIOH  $  11924. 

DESIGN  COST  $  12272. 

TOTAL  COST  (lA+lB+lC)  $  228724. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 
PUBLIC  UTILITY  COMPANY  REBATE 
TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 

$  228724. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 


DATE  OF  NISTIR  85-3273-X 

USED  FOR  DISCOUNT  FACTORS 

OCT  1994 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS (3) 

FACTOR (4) 

SAVINGS (5) 

A.  ELECT 

$  6.46 

876. 

$ 

5659. 

15.08 

$ 

85337 

B.  DI-ST 

$  .00 

0. 

$ 

0. 

18.57 

$ 

0 

C.  RESID 

$  .00 

0. 

$ 

0. 

21.02 

$ 

0 

D.  NAT  G 

$  2.27 

-151. 

$ 

-342. 

18.58 

$ 

-6363 

E.  COAL 

$  .00 

0. 

$ 

0. 

16.83 

$ 

0 

F.  PPG 

$  .00 

0. 

$ 

0. 

17.38 

$ 

0 

M.  DEMAND  SAVINGS 

$ 

59104. 

14.88 

$ 

879468 

N.  TOTAL 

725. 

$ 

64420. 

$ 

958442 

3.  NON  ENERGli! 

’  SAVINGS (+) 

/ 

COST(-) 

A.  ANNUAL 

RECURRING  (+/- 

■) 

$ 

15567 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

14.88 

(2)  DISCOUNTED  SAVING/COST  (3A 

X 

3A1) 

$ 

231637 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS (-) 


SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+) / 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL  $  0.  0. 


4. 

5. 

6 . 

7. 

8. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST (-) (3A2+3Bd4) $ 
FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ (3Bdl/ ( YRS  ECONOMIC  LIFE) ) $ 
SIMPLE  PAYBACK  PERIOD  (lG/4) 

TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) : 


231637. 
79987. 
2.86  YEARS 
1190079. 
5.20 

11.85  % 
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TOTAL  $22a.724 


1.  COMrONENT 


2.  DATE 


ARMY 

FY  1996  MILITARY  CONSTRUCTION  PROJECT  DATA 

17,  March,  1995 

5.  INSTALLATION  AND  LOCATION 

-  "  Fort  5liss,  Texas 

4.  PROJECT  TITLE 

Lighting  Systems  Upgrade  -  Project  6 

5.  PROGRAM  ELEMENT 


6.  CATAGORYCODE 


7.  PROJEaNUM&ER 


d.  PROJECT  COST  ($000) 

501.1 


a  COST  ESTIMATES 


ITEM 


U/M 


QUANTITY 


UNIT  COST 


COST  ($000) 


Conversion  of  existing  fluorescent  light  fixtures  to  use  T3 
lamps  an^^  electronic  ballasts,  and  replacement  of  existing 
incandescent  and  mercury  vapor  lighting  with  fluorescent 
and  high  pressure  sodium  lighting.  5ee  attached  cost 
estimate  for  itemized  breakdown  of  project.  This  work 
shall  be  performed  in  buiidings  no.  2527,  2525,  2529, 
2536,  2537,  2535,  2555,  5000,  5504,  5505,  5505, 
5535,  5543,  5549,  5550,  5551,  5552,  5553,  5554, 
5555, 5556, 5557,  5555, 5559, 5560,  5563,  5564. 


EA 


501.1 


501.1 


E6TIMATEP  CONTRACT  C05T 
CONTINGENCY  (0%) 

5I0H 

DESIGN 

TOTAL  REQUEST 


445.127 

0 

26.126 

26.555 


501.141 


TOTAL  REQUEST  (ROUNDED) 

10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 


502.000 


A.  Retrofit  3,001  existing  fluorescent  light  fixtures  with  electronic  ballasts  and  T5  lamps.  This  will 
rec^uire  a  total  of  5,952  electronic  ballasts  for  F32T5  lamps.  20  electronic  bailasts  for  F96T5 
lamps,  10,999  F32T5  lamps  and  40  F96T5  lamps.  The  ballasts  and  lamps  can  be  purchased  from 
the  DLA.  The  fixtures  and  ienses  should  be  cleaned  while  the  ballasts  and  lamps  are  replaced.  In 
some  cases,  it  may  be  less  expensive  to  replace  the  existing  fixtures  with  new  fixtures  that  already 
have  electronic  ballasts  and  T5  lamps.  This  should  be  determined  at  the  time  that  construction 
bids  are  recieved. 


3.  Remove  632  existing  incandescent  and  mercury  vapor  light  fixtures,  and  replace  them  with  456 
new  fluorescent  and  high  pressure  sodium  light  fixtures.  The  fixture  types  and  (Quantities  recQuired 
are  listed  on  the  cost  estimate  attached.  The  fluorescent  fixtures  should  be  specified  with 
electronic  ballasts  and  T5  lamps.  This  project  shall  recQuire  a  new  lighting  layout  design,  demolition 
and  removal  of  existing  fixtures,  and  installation  of  new  fixtures  and  associated  wiring.  All  switching 
and  circuitry  is  to  remain  the  same  wherever  possible. 


DD 


FORM 
1  DEC  76 


1391 


PAGE  NO. 

1of2 
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1.  COMPONENT 

ARMY 


5.  INSTALLATION  AND  LOCATION 


FY  1990  MILITARY  CONSTRUCTION  PROJECT  DATA 


2.  DATE 

17,  March,  1995 


Fort  Sliss,  Texas 


4.  PROJECT  TITLE 

Lighting  Systems  Upgrade  -  Project  6 


11.  REQUIREMENT 


5.  PROJECT  NUMBER 


The  project  is  rec^uireJ  to  reduce  lighting  energy  consumption  at  Fort  Sliss  facilities.  The  project 
provides  more  efficient  interior  lighting  systems,  in  order  to  save  lighting  energy  and  cost.  All 
buildings  included  in  this  project  will  be  active  throughout  the  payback  period.  Installation  of  these 
new  lighting  systems  will  result  in  the  following: 


Electrical  Savings 

746.315 

RWH/yr 

Gas  Penalty 

440 

MCF/yr 

Total  Energy  Savings 

2,114 

MMBTU/yr 

Cost  Savings 

126,135 

$/yr 

Payback  Period 

3.9 

yrs 

SIR 

3.74 

CURRENT  SITUATION: 

A.  The  installation  currently  has  much  fluorescent  lighting  in  it’s  buildings.  These  existing  light 
fixtures  typically  have  the  T12  lamps  and  standard  magnetic  ballasts.  The  existing  ballasts  and 
lamps  should  be  replaced  with  new  electronic  ballasts  and  T3  lamps,  or  completely  new  electronic 
fluorescent  fixtures  should  be  installed,  if  less  expensive.  These  electronic  fluorescent  lamps  and 
ballasts  are  more  efficient  and  use  less  energy. 

B.  The  facility  also  has  numerous  incandescent  and  mercury  vapor  lighting  systems  in  it’s  buildings. 
These  existing  light  sources  are  inefficient  and  should  be  replaced  with  more  efficient  light  sources, 
such  as  fluorescent  and  high  pressure  sodium. 


IMPACT  IF  NOT  PROVIDED 

If  this  project  is  not  provided,  a  reduction  of  2,114  MMBTU  per  year  of  energy  and  $126,155  of  utility 
and  maintenance  costs  will  continue  to  be  wasted.  There  will  be  no  contribution  to  energy  reduction 
goals  established  at  the  facility. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  BLISS 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  BLISS  REGION  NOS.  6  CENSUS:  3 
PROJECT  NO.  &  TITLE:  03-0185-03  EEAP  LIGHTING  STUDY  SURVEY 
FISCAL  YEAR ’1995  DISCRETE  PORTION  NAME:  PROJECTS 

ANALYSIS  DATE:  03-17-95  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  PIEPER 


1. 

A. 

INVESTMENT 

CONSTRUCTION  COST 

$ 

448127. 

B. 

SIOH 

$ 

26126. 

C. 

DESIGN  COST 

$ 

26888. 

D. 

TOTAL  COST  (lA+lB+lC) 

$ 

501141. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $  0. 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $  0. 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF)  $  501141. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 
FUEL  $/MBTU(l) 


SAVINGS 

MBTU/YR(2) 


ANNUAL  $ 
SAVINGS (3) 


DISCOUNT 
FACTOR (4) 


DISCOUNTED 
SAVINGS (5) 


A.  ELECT  $  6.46 

2554. 

$ 

16499. 

15.08 

$ 

248803. 

B.  DI-ST  $  .00 

0. 

$ 

0. 

18.57 

$ 

0. 

C.  RESID  $  .00 

0. 

$ 

0. 

21.02 

$ 

0. 

D.  NAT  G  $  2.27 

-440. 

$ 

-998, 

18.58 

$ 

-18541. 

E.  COAL  $  .00 

0. 

$ 

0. 

16.83 

$ 

0. 

F.  PPG  $  .00 

0. 

$ 

0. 

17.38 

$ 

0. 

M.  DEMAND  SAVINGS 

$ 

86194. 

14.88 

$ 

1282567. 

N.  TOTAL 

2114. 

$ 

101695. 

$ 

1512828. 

NON  ENERGY  SAVINGS (+)  / 

COST(-) 

A.  ANNUAL  RECURRING  (+/- 

-) 

$ 

24440. 

(1)  DISCOUNT  FACTOR 

(TABLE 

A) 

14.88 

(2)  DISCOUNTED  SAVING/ COST 

(3A 

X 

3A1) 

$ 

363667. 

B.  NON  RECURRING  SAVINGS (+)  /  COSTS (-) 


SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+) / 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL  $  0.  0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST (-)( 3A2+3Bd4) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+(3Bdl/ (YRS  ECONOMIC  LIFE) ) $ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)  =  (6  /  1G)  = 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

8 .  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) : 


363667. 
126135. 
3.97  YEARS 
1876495. 
3.74 

10.03  % 
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ENERGY  COST  ANALYSIS 


APPENDIX  A 

ENERGY  COST  ANALYSIS 
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APPENDIX  A 

ENERGY  COST  ANALYSIS 
A.  Electrical  Energy  Cost  Analysis 

Electric  Rate  Schedule:  Fort  Bliss  is  supplied  electrical  power  by  the  El  Paso  Electric  Company. 
The  Electric  Co.  representative  for  the  Fort  Bliss  account  is  currently  Joe  Provincio,  in  El  Paso, 
Texas,  915-543-5947.  The  facility  is  billed  under  the  Military  Reservation  Service  Rate,  Schedule 
No.  31,  which  is  provided,  beginning  on  page  A-2.  The  current  monthly  billing  components  of 
this  rate  schedule  are  as  follows: 

Demand  Charge:  $21.50/KW  for  the  first  10,000  KW  or  less  of  billing  demand 

$21.50/KW  for  all  billing  demand  over  10,000  KW 

w'here:  Billing  Demand  is  the  highest  30  minute  peak  KW  load  during  each 

month,  measured  between  10:00  AM  and  8:00  PM,  Monday  through 
Friday,  but  never  less  than  75%  of  the  highest  billing  demand,  established 
--  by  Fort  Bliss  during  the  previous  months  of  May  through  October,  nor 

less  than  10,000  KW,  whichever  is  greater. 

Energy  Charge:  $0.00764/KWH 

Fuel  Charge:  $0.01441/KWH. 

Avoided  Costs:  In  order  to  convert  electric  demand  and  energy  savings  into  dollar  savings,  the 
avoided  costs  of  demand  and  energy  are  determined.  These  are  the  marginal  cost  savings  to  be 
realized  by  the  facility,  per  unit  of  demand  or  energy  saved.  Using  the  above  billing  components, 
the  Avoided  Cost  of  Demand  (C^j)  and  the  Avoided  Cost  of  Energy  (Cg)  are  determined  as 
follows: 

^  _  $21.50 


r  =  (  ;?  +  F )  r  T  1.000,000  BTU  $ 

^  3413  BTU  MMBTU  MMBTU 

where, 

E  =  energy  charge  =  $0. 00764/KWH 
F  =  fuel  cost  factor  =  $0. 01441/KWH 


Cp  =  (0.00764  +  0.01441)  x  liPOO^OOP  = 

3413  MMBTU 

Rebate  Program:  The  El  Paso  Electric  Company  currently  offers  cash  incentives  for  lighting 
retrofits,  which  area  listed  on  page  A-5.  These  incentives  will  be  included  where  applicable  in 
the  ECO  savings  calculations  in  this  study. 
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EL  PASO  ELECTRIC  COMPANY 

|.'iR0  9'92  docket  - 

nnurnoi  tl  ^  V  6  3 

TARIFF  CLERK 

MILITARY  RESERVATION  SERVICE  RATE 


applicability 


Available  lo  United  Stales  Army  lor  Fort  Bliss  Main  Post  Area  lor  a  Fiinimum  contract  capacity  ol 
10.000  kiloviatts.  All  service  will  be  taken  at  the  point  ol  delivery  designated  by  the  Company. 

territory 


El  Paso  County.  Texas 
TYPE  OF  SERVICE 


Service  will  be  alternating  current  60  hertz,  three  phase  at  the  transmission  voltage  of  115.000 
/olts. 

MONTHLY  RATE 


Demand  Charge 

S21.50  per  kilowatt  for  the  first  10.000  kilowatts  or  less  of  Demand 
S21 .50  per  kilowatt  for  all  additional  kilowatts  of  Demand 
Energy  Charge 

S0.00764  per  kilowatt-hour  for  all  kilowatt-hours 

monthly  minimum 


(I) 

(1) 

(I) 


Demand  charge  for  the  Minimum  Contract  Capacity  of  10.000  kilowatts  or  the  applicable 
minimum  demand  charge,  whichever  is  greater. 

hetermination  of  demand 


Maximum  demand  will  be  defined  as  the  highest  ^e^sured  thirty  (30)  ^ 

load  determined  by  measurement.  The  measured  demand  will  be  adjusted  for  Diiimg  wn 

the  metering  adjustment  clause  is  applicable. 

The  demand  used  for  billing  shall  never  be  less  than  75%  of  the  highest 
demand  (adjusted  for  metering  adjustment)  established  during  biilmg  months  May  through 
October  in  the  twelve  (12)  month  period  ending  with  the  current  month,  nor  less  . 

miriSnum  contract  capacW.  whichever  is  greater.  The  exception  to  this  occur  when  the 
1/2  on-peak  -  1  2  off-peak  provision  is  invoked.  At  that  time,  the  measured  billing  de 
shall  be  used  for  the  purpose  of  this  paragraph. 

When  the  demand  established  during  the  off-peak  period  exceeds  ^^^nd 
established  during  the  on-peak  period,  the  demand  used  for  billing  will  be  T2  tne 
on-peak  period  demand  plus  1.2  the  off-peak  period  demand. 

On-peak  period  shall  be  from  10:00  A.M.  to  8:00  P.M.  Mountain  Standard  Time  J®'' 

Monday  through  Friday.  Off-peak  period  shall  be  all  other  hours  of  the  week  not  covered  in  t 

on-peak  period. 


(T) 
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after _ 
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EL  PASO  ELECTRIC  COMPANY 


SCHEDULE  NO.  31 

MILITARY  RESERVATION  SERVICE  RATE 

bating  period  selection  option 

jpon  written  request  by  the  customer  and  approval  by  the  Company,  a  customer  may  shift  his 
0-hour  peak  period  for  billing  purposes  by  two  (2)  hours  around  the  normally  defined  on-peak 
)eriod.  The  customer  may  exercise  this  option  twice  during  a  twelve  (12)  month  billing  period. 

>/IETERED  ADJUSTMENT 

El  Paso  Electric  Company  metering  equipment  is  installed  on  the  low  voltage  (14.4  KV) 
side  of  substation  transformation,  therefore,  for  billing  purposes.  (1)  the  metered  kilowatt 
demands  shall  be  increased  by  1.035%  and  (2)  the  metered  kilowatt-hour  usages  shall 
be  increased  by  0.825%.  For  purposes  of  this  adjustment,  the  Ben  Milam  School 
kilowatt  demand  and  kilowatt-hour  usage  shall  be  subtracted  from  the  Fort  Bliss  kilowatt 
demand  and  kilowatt-hour  usage  before  the  adjustment. 

3.  Ben  Milam  School.  Ben  Milam  School  is  located  within  the  Fort  Bliss  Military 

Reservation  but  is  a  school  of  the  El  Paso  Independent  School  District.  Presently.  Ben 
Milam  School  is  serviced  through  Fort  Bliss  facilities.  To  compensate  Fort  Bliss  for  this 
usage.  El  Paso  Electric  Company  shall  deduct  from  Fort  Bliss'  demand  billing  Ben 
Milam's  actual  measured  demand  and  energy  each  month. 

>OWER  FACTOR  ADJUSTMENT 

f  the  power  factor  at  the  time  of  the  highest  measured  thirty  (30)  minute  interval  kilowatt 
iemand  for  the  entire  plant  is  below  90%  lagging,  a  charge  of  $0.0700  per  KVAR  will  be 
nade  for  each  KVAR  by  which  customer's  computed  KVAR  demand  exceeds  48.432%  of 
he  measured  kilowatt  demand.  If  the  power  factor  Is  greater  than  or  equal  to  90% .  then  no 
lower  factor  adjustment  will  be  made. 

•IXED  FUEL  FACTOR 

'he  above  rates  are  subject  to  the  provisions  of  Company's  Tariff  Schedule  No.  98  entitled  Fixed 
•ue!  Factor. 

~ERMS  OF  PAYMENT 

'he  due  date  of  the  bill  for  utility  service  shall  not  be  less  than  sixteen  (16)  days  after  issuance. 

^  bill  becomes  delinquent  if  not  received  at  the  Company  by  the  due  date. 

'ERMS  AND  CONDITIONS 

"he  Company's  Rules  and  Regulations  apply  to  service  under  this  schedule.  The  Term  of 
iJontract  under  this  schedule  shall  not  be  less  than  ten  (10)  years. 
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Section  Number _ 1 _  Revision  Number _ 
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SCHEDULE  NO.  98 
FIXED  FUEL  FACTOR 


applicability 

Electric  service  billed  under  rate  schedules  having  a  Fixed  Fuel  Factor  Clause  shall  be  subject 
to  a  Fixed  Fuel  Factor. 

TERRITORY 
Texas  Service  Area 


FORMULA 

The  Fixed  Fuel  Factors  recognize  loss  adjustments  due  to  different  voltage  levels  of  service; 


Fixed 

Energy  Fuel 

Loss  Factor 

Factor  (S/KWH) 


A.  Texas  System 


1.000000  0.01523 


B.  Transmission  Voltage 

(If  customer  is  not  specified  - 
below  and  takes  service  and  is 
metered  at  69.000  volts  and  higher.) 

Schedule  No.  15 
Schedule  No.  26 
Schedule  No.  29 
Schedule  No.  30 
Schedule  No.  31 

C.  Primary  Voltage 

(If  customer  takes  service  and  is 
metered  at  2.400  volts  or  higher  but 
less  than  69.000  volts.) 

D.  .Sernndarv  Voltaoe 

(If  customer  takes  service  and  is 
metered  at  480  volts  and  below.) 


Q5228 

.01450 

(I)( 

97285 

.01482 

(l)( 

94636 

.01441 

(I)( 

94636 

.01441 

(1)( 

94636 

.01441 

(l)( 

.97285  0.01482  (l)( 

1.01513  0.01546  {R)(P 
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Table  II:  Eligible  E-Light  Technologies  &  Incentives 


Technologies 


Incentive  Amount 


1  Optical  Reflectors  4-ft  4  lamp  fixture 

Optical  Reflectors  8-ft  2  lamp  fixture 
Optical  Reflectors  2x2-ft  2  lamp  fixture 
Halogen  PAR  replacing  incandescent 
Exit  Sign  Conversion  to  Incandescent 
Compact  Fluorescent  Lamp 
HID  Replacing  Fluorescent  (indoor  only) 


$12. 50/fixture  delamp 
$11 .75/fixture  delamp 
$6. 25/fixture  delamp 
$0.75/ I amp  removed 
$1.25/2  lamp  removed 
$1.50/ 1  amp  removed 
$129.00/peak  kW  avoided 
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B.  Natural  Gas  Energy  Cost  Analysis 

Gas  Service  Contract:  Fort  Bliss  is  currently  supplied  natural  gas  for  process  and  heating  by 
Southern  Union  Gas  Company,  based  in  El  Paso,  Texas.  The  current  contract  calls  for  the  billing 
amount  to  be  figured  monthly,  based  on  a  special  transportation  rate.  This  contract  is  described 
by  Southern  Union  Gas  on  page  A-7,  which  has  included  the  transportation  rate  history  for  the 
1994  calendar  year. 

A  voided  Cost:  In  order  to  convert  gas  energy  savings  or  penalties  into  cost  savings  or  penalties, 
the  Avoided  Cost  of  Gas  iCf)  is  detennined.  Since  the  gas  costs  vary  monthly  as  described 
above,  the  avoided  cost  of  gas  energy  will  be  determined  by  averaging  the  billing  history  provided 
by  Southern  Union  Gas  on  page  A-7  as  follows: 

$ 

Cg  =  (Trans.  Rate)  +  (Avg.  Cost  of  Gas) 

where, 

Avg.  Cost  of  Gas^  =  $1,983  per  MCF 
Transportation  Rate  =  $0,285  per  MCF 

Ce  =  (  0.285  +  1.983  )  =  2.268  ^ 
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FAX  NO.  9155214560 


P.Ol 


9155214560 

SOUTHERN  UNION  GAS  CO. 


\  Southern 
^  Union  Gas 

P.O.  Box  2040,  El  Paso,  Texas  79976-0001  (915)  544-6300 

December  22,  1994 


Mr.  Chris  Pieper 
Huitt  Zollars 

RE;  Lighting  &  Energy  Study  for  Fort  Bliss 

Dear  Mr.  Pieper; 

You  requested  that  we  provide  you  with  the  Tariff  rate,  for  Fort  Bliss,  for  natural  gas.  Fort  Bliss  is 
on  a  special  transportation  rate  of  $.285  per  MCF  at  14.9  psia  plus  the  cost  of  gas  which  all  classes 
of  customers  pay.  What  follows  is  a  summary  table  of  the  cost  of  gas  for  the  past  12  months.  A 
recent  rate  sheet  is  attached. 

MONTHATIAR  COST  OF  GAS/MCF 


January  1994  $2,298 

February  1994  $2,330 

March  1994  $2,286 

April  1994  $2,286 

May  1994  $2,062 

June  1994  $1,783 

July  1994  $1,783 

August  1994  $1,783 

September  1994  $1,925 

October  1994  $1,770 

November  1994  $1,769 

December  1994  $1,721 


We  hope  this  is  the  information  you  were  looking  for  to  complete  your  energy  study  for  Ft.  Bliss.  If 
we  can  be  of  further  assistance  please  do  not  hesitate  to  call  me  at  915/521-4502. 

Sincerely  Yours, 


CF:vp 

Attachment 
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1.  Avg  Cost  =  (2.298+2.330+2.286+2.286+2.062+1.783+1.783+1.783+1.925+1.770+1.769+1.721)/12  =  1.983 
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A.  Annual  Heating  and  Cooling  Percentage  Calculations 

The  percentage  of  the  year  that  the  building's  heating  systems  are  in  operation  (H^)  and  the 
percentage  of  the  year  that  the  building's  cooling  systems  are  in  operation  (H^)  were  determined 
to  be  used  in  the  heating  energy  penalty  and  the  cooling  energy  savings  calculations.  For  the 
purposes  of  this  study,  all  building  heating  systems  are  assumed  to  operate  whenever  the  outside 
air  temperature  is  below  60  F  and  all  building  cooling  systems  are  assumed  to  operate  whenever 
the  outside  air  temperature  is  above  70  F.  These  annual  hours  were  obtained  from  Engineering 
Weather  Data.  TM  5-785.  The  weather  data  in  this  technical  manual  with  the  closest  proximity 
to  Fort  Bliss  was  obtained  from  Brownsville  lAP,  Texas.  This  data  showed  an  annual  total  of 
1,189  hours  below  60  F  and  5,993  hours  above  70  F.  Using  these  figures,  the  values  of  and 
He  were  detenu ined  as  follows: 


^  1,189  hrs  ^ 
S,160  hrs 


Hr 


5,993  hrs 
8,760  hrs 


0.68 


B.  Heating  and  Cooling  System  Efficiencies 

In  order  to  calculate  the  heating  energy  penalties  and  cooling  energy  savings,  the  heating  and 
cooling  system  efficiencies  were  estimated.  The  buildings  sur\’e)’ed  had  various  types  of  cooling 
and  heating  systems  as  is  shown  on  the  Building  Data  Sheets  in  Appendix  G.  The  most  common 
type  of  cooling  system  was  the  simple  evaporative  cooler.  The  heating  systems  ranged  from  gas 
fired  unit  heaters,  to  gas  fired  furnaces,  to  small  hot  water  hydronic  systems.  The  ages  of  these 
HVAC  systems  also  varied  greatly  from  building  to  building. 

In  order  to  simplify  the  calculations,  all  cooling  systems  will  be  assumed  to  have  an  Energy 
Efficiency  Ratio  (EER)  of  30  BTUAV-hr,  and  all  gas  fired  heating  systems  will  be  assumed  to 
have  an  efficiency  (EFFh)  of  70%.  These  values  will  be  used  in  the  savings  calculations  as 
follows: 

EER  =  eFF„  =  0.70 

W-hr  " 

C.  Annual  Hours  of  Lighting  Operation 

The  operational  buildings  of  Fort  Bliss  are  operated  basically  4  days  per  week,  and  10  hours  per 
day.  However,  in  the  storage  buildings,  which  are  basically  the  1 100s  and  the  2300s,  the  lighting 
is  used  less  than  40  hours  per  week.  The  facility  is  operational  year  round,  52  w^eeks  per  year. 
For  the  purposes  of  this  study,  the  annual  Lighting  Operational  Period  (H)  for  all  buildings  except 
the  1100  and  2300  series  is  calculated  as  follows: 

Assumptions: 

10  hrs  per  day 
4  days  per  week 
52  weeks  per  year 
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10  hrs  ^  4  days  ^  52  wks  _  2,080  hrs 
day  week  yr  yr 


For  the  1100  and  2300  series  of  buildings,  the  annual  lighting  operational  period  is  calculated  as 
follows; 

Assumptions: 

5  hrs  per  day 
4  days  per  week 
52  weeks  per  year 


5  hrs  ^  4  days  ^  52  wks 
day  week  yr 


1,040  hrs 
yr 


D.  Total  Lighting  Energy  Consumption 

The  total  annual  lighting  energy  consumption  for  Fort  Bliss  was  computed  to  be  used  as  a 
yardstick  against  calculated  ECO  energy  savings.  The  data  for  this  calculation  were  taken  from 
the  data  sheets  included  in  Appendix  G.  First,  the  total  number  of  each  different  t>'pe  of  light 
fixture  was  counted  for  each  building.  These  numbers  are  presented  on  pages  B-4  to  B-9  .  Next, 
using  the  input  wattage  of  each  fixture  and  the  total  count  for  each  building,  the  lighting  loads 
for  each  building  were  calculated  on  pages  B-10  to  B-15  .  Finally,  using  the  calculated  lighting 
loads,  the  annual  lighting  operational  periods  and  the  number  of  duplicate  buildings,  the  total 
annual  lighting  energy  consumption  was  calculated  for  the  buildings  included  in  this  study,  see 
page  B-16.  The  following  sample  calculation  illustrates  the  procedure  used. 

Sample  Calculation:  Building  #11 


(a)  Lighting  Load  for  4  Lamp,  F40,  Lay-in  Fixtures:  (see  page  B-10) 
Assumptions: 

Quantity  of  4  lamp,  F40,  lay-in  fixtures^  =  24 
Input  wattage^  =  192  watts  per  fixture 

192  watts  .  ^ 

24  fixtures  x -  =  4,608  watts 

fixture 

(b)  Total  Lighting  Load  (L)  for  Building  #11:  (see  page  B-10) 

L  =  15,094  watts 

(c)  Annual  Lighting  KWH  for  Building  #11: 

Assumptions: 

Lighting  Period^  =  2,080  hrs/yr 


B.2 


KWH 


15,094  watts  x 


2,080  hrs  1  KW 

— - X - 

yr  1,000  watts 


=  31,396 


yr 


(d)  Total  Annual  KWH  for  Building  #11  and  All  Similar  Buildings:  (see  page  B-16) 
Assumptions: 

No.  of  Similar  Buildings  =  5 

31,296  KWH  ,,  .  ^  ,  ,ooQ-7x 

— - - (  1  unique  +  5  similar  )  =  188,376  - 


Based  on  the  building  by  building  calculations  as  demonstrated  above,  the  total  annual  lighting 
energy  for  the  buildings  studied  was  detennined  as  follows: 

Total  Annual  Lighting  Energy  =  4,990,613 

yr 


In  unit  of  energy  (BTUs),  this  is  as  follows: 

4,990,613  KWH  ^  3,413  BTU  ^  1  MMBTU  ^  ^  MMBTU 

yr  KWH  ^  1,000,000  BTU  ’  '  yr 


Divided  betw'een  the  12  months  of  the  year,  this  is  as  follows: 

4,990,613  KWH  ^  1  yr  ^  KWH 

yr  12  mos  ’  mo 
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1 .  From  ECO  Data  Sheets,  see  Appendix  G. 

2.  Per  Advance  ballasts  manufacturer's  data  for  2,  2  lamp  ballasts  with  F40  fluorescent  lamps. 

3.  From  Annual  Lighting  Operational  Period  Calculation,  Appendix  B. 
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LIGHT  FIXTURE  TYPE 


FIXTURE  QUANTITY 
BUILDING  NUMBER 


4  LAMP,  F40,  LAY-IN 


4  LAMP,  F40,  POLYWRAP 


4  LAMP,  F40,  LOUVERED 


4  LAMP,  F40,  INDUSTRIAL 


3  LAMP,  F40,  LOUVERED 


3  LAMP,  F40,  INDUSTRIAL 


2  LAMP,  F40,  LAY-IN 


2  LAMP,  F40,  POLYWRAP 


2  LAMP,  F40,  LOUVERED 


2  LAMP,  F40,  INDUSTRIAL 


1  LAMP,  F40,  POLYWRAP 


1  LAMP,  F40,  LOUVERED 


1  LAMP,  F40,  INDUSTRIAL 


4  LAMP,  F96-75W,  INDUSTRIAL 


3  LAMP,  F96-75W,  INDUSTRIAL 


2  LAMP,  F96-215W.  LOUVERED 


2  LAMP,  F96-110W,  LOUVERED 


2  LAMP.  F96-75W,  LOUVERED 


1  LAMP,  F96-216W,  LOUVERED 


1  LAMP,  F96-110W,  LOUVERED 


1  LAMP,  F96-75W,  INDUSTRIAL 


2  LAMP,  F40U,  2x2,  LAY-IN 


1  LAMP,  400W-MH,  HID 


1  LAMP,  400W-MVR,  MERC. 


2  LAMP,  lOOOW,  QUARTZ 


1  LAMP,  500W-PS,  SOCKET 


1  LAMP,  250W-MVR,  MERC. 


1  LAMP,  300W-PS.  SOCKET 


1  LAMP,  200W-PS,  SOCKET 


1  LAMP,  150W-A21,  SOCKET 


1  LAMP,  100W-A19.  SOCKET 


1  LAMP,  60W-A19,  SOCKET 


1  LAMP,  40W,  SOCKET 
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LIGHT  FIXTURE  TYPE 


4  LAMP,  F40,  LAY-IN _ 

4  LAMP,  F40,  POLYWRAP 
4  LAMP,  F40.  LOUVERED 
4  LAMP,  F40,  INDUSTRIAL 
3  LAMP,  F40,  LOUVERED 

3  LAMP,  F40.  INDUSTRIAL 

2  LAMP,  F40,  LAY-IN _ _ 

2  LAMP,  F40,  POLYWRAP 
2  LAMP,  F40,  LOUVERED 

2  LAMP,  F40.  INDUSTRIAL 
1  LAMP,  F40,  POLYWRAP 

1  LAMP,  F40,  LOUVERED 

1  LAMP,  F40,  INDUSTRIAL 

4  LAMP,  F96-75W,  INDUSTRIAL 

3  LAMP,  F96-75W,  INDUSTRIAL 

2  LAMP,  F96-215W.  LOUVERED 
2  LAMP,  F96-110W,  LOUVERED 
2  LAMP,  F96-75W,  LOUVERED 
1  LAMP,  F96-215W,  LOUVERED 
1  LAMP,  F96-110W,  LOUVERED 

1  LAMP,  F96-75W,  INDUSTRIAL 

2  LAMP,  F40U,  2x2,  LAY-IN 

1  LAMP,  400W-MH,  HID _ 

1  LAMP,  40QW-MVR,  MERC. 

2  LAMP,  lOOOW,  QUARTZ 

1  LAMP,  500W-PS,  SOCKET 
1  LAMP,  250W-MVR,  MERC. 

1  LAMP,  300W.PS,  SOCKET 
1  LAMP,  200W.PS.  SOCKET 
1  LAMP,  150W-A21,  SOCKET 
1  LAMP,  100W-A21,  SOCKET 
1  LAMP,  60W-A19,  SOCKET 
1  LAMP,  40W,  SOCKET _ 


LIGHT  FIXTURE  TYPE 


4  LAMP,  F40,  LAY-IN _ 

4  LAMP,  F40,  POLYWRAP 
4  LAMP,  F40,  LOUVERED 
4  LAMP,  F40,  INDUSTRIAL 
3  LAMP,  F40,  LOUVERED 

3  LAMP,  F40,  INDUSTRIAL 

2  LAMP,  F40,  LAY-IN _ 

2  LAMP,  F40,  POLYWRAP 
2  LAMP,  F4Q,  LOUVERED 

2  LAMP,  F40,  INDUSTRIAL 
1  LAMP,  F40,  POLYWRAP 

1  LAMP,  F40.  LOUVERED 

1  LAMP,  F40,  INDUSTRIAL 

4  LAMP,  F96-75W,  INDUSTRIAL 

3  LAMP,  F96-75W,  INDUSTRIAL 

2  LAMP,  F96-215W,  LOUVERED 
2  LAMP,  F96-nOW,  LOUVERED 
2  LAMP,  F96-75W.  LOUVERED 
1  LAMP,  F96-215W,  LOUVERED 
1  LAMP,  F96-110W,  LOUVERED 

1  LAMP,  F96-75W,  INDUSTRIAL 

2  LAMP,  F40U,  2x2,  LAY-IN 

1  LAMP,  400W-MH,  HID _ 

1  LAMP,  400W-MVR,  MERC. 

2  LAMP,  lOOOW,  QUARTZ 

1  LAMP,  SOOW-PS,  SOCKET 
1  LAMP,  250W-MVR.  MERC. 

1  LAMP,  SOOW-PS,  SOCKET 
1  LAMP,  200W-PS.  SOCKET 
1  LAMP,  150W-A21,  SOCKET 
1  LAMP,  100W-A21,  SOCKET 
1  LAMP,  60W-A19,  SOCKET 
1  LAMP,  40W,  SOCKET 


LIGHT  FIXTURE  TYPE 


4  LAMP,  F40,  LAY-IN 
4  LAMP,  F40,  POLYWRAP 
4  LAMP,  F40,  LOUVERED 
4  LAMP,  F40,  INDUSTRIAL 
3  LAMP,  F40,  LOUVERED 
3  LAMP,  F40.  INDUSTRIAL 
2  LAMP,  F40,  LAY-IN 
2  LAMP,  F40,  POLYWRAP 


2  LAMP,  F40,  LOUVERED 


2  LAMP,  F40,  INDUSTRIAL _ 75 _ ^ 

1  LAMP,  F40,  POLYWRAP _ _ 


1  LAMP,  F40,  LOUVERED _ _ 

1  LAMP,  F40,  INDUSTRIAL _ 

4  LAMP,  F96-75W,  INDUSTRIAL _ 

3  LAMP,  F96-75W,  INDUSTRIAL _ 

2  LAMP,  F96-215W,  LOUVERED _ 

2  LAMP,  F96-110W,  LOUVERED _ 

2  LAMP,  F96-75W,  LOUVERED _ 22 

1  LAMP,  F96-215W,  LOUVERED _ 

1  LAMP,  F96-110W,  LOUVERED _ 

1  LAMP,  F96-75W,  INDUSTRIAL _ 

2  LAMP,  F4QU,  2x2,  LAY-IN _ 

1  LAMP,  400W-MH,  HID _ 


1  LAMP,  400W-MVR,  MERC. 

2  LAMP,  lOOOW,  QUARTZ 

1  LAMP,  500W-PS,  SOCKET 
1  LAMP,  250W-MVR,  MERC. 

1  LAMP,  300W-PS,  SOCKET 
1  LAMP,  200W-PS,  SOCKET 
1  LAMP,  150W-A21,  SOCKET 
1  LAMP,  100W-A21,  SOCKET 
1  LAMP,  60W-A19,  SOCKET 
1  LAMP,  40W,  SOCKET 
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LIGHT  FIXTURE  TYPE 


4  LAMP,  F40,  LAY-IN _ 

4  LAMP,  F40.  POLYWRAP 
4  LAMP,  F40,  LOUVERED 
4  LAMP,  F40,  INDUSTRIAL 
3  LAMP,  F40,  LOUVERED 

3  LAMP,  F40,  INDUSTRIAL 

2  LAMP,  F40,  LAY-IN _ 

2  LAMP,  F40,  POLYWRAP 
2  LAMP,  F40,  LOUVERED 

2  LAMP,  F40,  INDUSTRIAL 

1  LAMP,  F40,  POLYWRAP 

T  LAMP,  F40,  LOUVERED 
! - 

1  LAMP,  F40,  INDUSTRIAL 

4  LAMP,  F96-75W,  INDUSTRIAL 

3  LAMP,  F96-75W,  INDUSTRIAL 

2  LAMP,  F96-215W,  LOUVERED 
2  LAMP,  F96-110W,  LOUVERED 
2  LAMP,  F96-75W,  LOUVERED 

1  LAMP,  F96-215W,  LOUVERED 
1  LAMP,  F96-110W,  LOUVERED 

1  LAMP,  F96-75W,  INDUSTRIAL 

2  LAMP,  F40U,  2x2,  LAY-IN 

1  LAMP,  400W-MH,  HID _ 

1  LAMP,  400W-MVR,  MERC. 

2  LAMP,  lOOOW,  QUARTZ 

1  LAMP,  500W.PS,  SOCKET 
1  LAMP,  250W-MVR,  MERC. 

1  LAMP,  300W-PS,  SOCKET 
1  LAMP,  200W-PS,  SOCKET 
1  LAMP,  150W-A21,  SOCKET 
1  LAMP,  100W-A21,  SOCKET 
1  LAMP,  60W-A19,  SOCKET 
1  LAMP,  40W,  SOCKET 


LIGHT  FIXTURE  TYPE 


FIXTURE  QUANTITY 
BUILDING  NUMBER 


5859  5863 


4  LAMP.  F40,  LAY-IN 


LIGHT  FIXTDT?E  TYPE 

WATTS 

PER 

FIXTURE 

4  LAMP,  F40,  LAY-IN 

192 

4  LAMP,  F40,  POLYWRAP 

182 

4  LAMP,  F40,  LOUVERED 

192 

4  LAMP,  F40,  INDUSTRIAL 

192 

3  LAMP.  F40.  LOUVERED 

144 

3  LAMP,  F40,  INDUSTRIAL 

144 

2  LAMP,  F40,  LAY-IN 

96 

2  LAMP,  F40,  POLYWRAP 

96 

2  LAMP,  F40,  LOU^^RED 

96 

2  LAMP,  F40.  INDUSTRIAL 

96 

1  LAMP,  F40,  POLYWRAP 

48 

1  LAMP,  F40,  LOUVERED 

48 

1  LAMP,  F40,  INDUSTRIAL 

48 

4  LAMP,  F96.75W,  INDUSTRIAL 

360 

3  LAMP,  F96.75W,  INDUSTRIAL 

270 

2  LAMP,  F96.215W,  LOUVERED 

516 

2  LAMP,  F96-110W,  LOUVERED 

264 

2  LAMP,  F96.75W,  LOUVERED 

180 

1  LAMP.  F96-215W.  LOUVERED 

258 

1  LAMP,  F96-110W,  LOUVERED 

132 

1  LAMP,  P96-75W.  INDUSTRIAL 

90 

2  LAMP,  F40U,  2x2,  LAY-IN 

96 

1  LAMP,  400W.MH,  HID 

480 

1  LAMP,  400W-M\T1,  MERC. 

480 

2  LAMP,  lOOOW,  QUARTZ 

2,000 

1  LAMP,  500W.PS,  SOCKET 

500 

1  LAMP,  250W.MVR,  MERC. 

300 

1  LAMP,  300W.PS,  SOCKET 

300 

1  LAMP,  200W-PS,  SOCKET 

200 

1  LAMP,  150W-A21,  SOCKET 

150 

1  LAMP,  100W-A19,  SOCKET 

100 

1  LAMP,  60 W- A 19,  SOCKET 

60 

1  LAMP,  40W,  SOCKET 

40 

BUILDING  TOTALS 

TOTAL  FIXTURE  WATTS 
BUILDING  NUMBER 

12  I  13  I  51  I  ^ 


0 


0 


0 


0 


0 


0 


0 


800 


1,020 


0 


40,450 


2,304 

14,208 

11,136 

6.912 

9,024 

18,816 

3,822 

1,820 

0 

182 

728 

0 

0 

10.176 

0 

0 

0 

2,880 

0 

0 

0 

0 

0 

2,304 

0 

0 

0 

0 

0 

2,592 

0 

0 

0 

0 

0 

0 

0 

1,632 

0 

0 

0 

0 

1,344 

480 

0 

1,248 

0 

1,248 

480 

1,824 

0 

0 

1,536 

5,184 

0 

0 

0 

96 

96 

1,920 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,296 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5,160 

0 

0 

0 

0 

5,016 

0 

0 

0 

1,584 

3.240 

1.800 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

90 

0 

0 

990 

0 

0 

0 

2,304 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14.500 

0 

3,500 

2,500 

0 

0 

0 

0 

0 

0 

0 

0 

600 

0 

0 

0 

400 

0 

0 

600 

0 

0 

2,250 

0 

600 

900 

900 

300 

1,300 

1,800 

0 

0 

200 

1,600 

660 

0 

120 

0 

0 

960 

0 

480 

0 

120 

0 

0 

15,890 

46,700 

26,956 

11,048 

15,984 

43,184 

0 


0 


0 


0 


0 


0 


5,000 


0 


300 


1,740 


0 


32,486 


B-10 


LIGHT  FQ^TCme  TYPE 

WATTS 

PER 

FIXTURE 

TOTAL  FIXTURE  WATTS 

BUILDING  NUMBER 

111 

311 

500 

512 

720 

722 

723 

724 

725 

762 

4  LAMP,  F40,  LAY-IN 

192 

384 

576 

27,456 

5,568 

0 

0 

13,440 

4,608 

14,016 

0 

4  LAMP,  F40,  POLYWRAP 

182 

6,188 

0 

3,458 

22,750 

0 

0 

0 

0 

0 

5,460 

4  LAMP,  F40,  LOUVERED 

192 

15,744 

16,704 

0 

1,536 

0 

0 

11,520 

0 

4  LAMP,  F40,  INDUSTRIAL 

192 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3  LAMP.  F40,  LOUVERED 

144 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3  LAMP,  F40,' INDUSTRIAL 

144 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  F40,  LAY-IN 

96 

0 

96 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  F40.  POLYWRAP 

96 

2,112 

2,208 

0 

3,264 

0 

2,112 

7,968 

96 

864 

22,464 

2  LAMP,  F40,  LOUVERED 

96 

576 

0 

16,512 

0 

0 

2,304 

0 

0 

2  LAMP.  F40,  INDUSTRIAL 

96 

0 

0 

0 

0 

0 

0 

1,152 

1,152 

1,536 

0 

1  LAMP,  F40,  POLYWRAP 

48 

480 

0 

0 

0 

0 

0 

0 

0 

192 

0 

1  LAMP,  F40,  LOUVERED 

48 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  F40,  INDUSTRIAL 

48 

0 

960 

0 

48 

0 

0 

0 

0 

0 

0 

4  LAMP,  F96.75W,  INDUSTRIAL 

360 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3  LAMP,  F96-75W,  INDUSTRUL 

270 

0 

0 

0 

0 

0 

3,240 

0 

0 

0 

0 

2  LAMP,  F96-215W,  LOUVERED 

516 

4,128 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  F96-110W.  LOUVERED 

264 

9,504 

0 

0 

0 

0 

0 

11,616 

0 

0 

0 

2  LAMP,  F96-75W,  LOU\^RED 

180 

0 

0 

0 

0 

0 

360 

0 

7,920 

0 

0 

1  LAMP,  F96-215W,  LOUVERED 

258 

774 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  F96-110W,  LOUVERED 

132 

924 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  F96-75W,  INDUSTRIAL 

90 

0 

0 

0 

90 

0 

0 

0 

0 

0 

0 

2  LAMP,  F40U,  2x2,  LAY-IN 

96 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  400W-MH.  HID 

480 

0 

0 

0 

0 

0 

0 

i 

0 

0 

0 

0 

1  LAMP,  400W-MVR,  MERC. 

480 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  lOOOW,  QUARTZ 

2,000 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  500W-PS,  SOCKET 

500 

0 

0 

0 

0 

0 

14,500 

0 

3,500 

2,500 

0 

1  LAMP,  250W-MVR,  MERC. 

300 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  300W-PS,  SOCKET 

300 

0 

0 

0 

0 

0 

600 

0 

0 

0 

0 

1  LAMP,  200W-PS,  SOCKET 

200 

400 

0 

1,000 

200 

800 

0 

0 

0 

0 

400 

1  LAMP,  150W.A21,  SOCKET 

150 

0 

0 

1,500 

2,250 

0 

600 

900 

900 

300 

0 

1  LAMP,  100W-A21,  SOCKET 

100 

1,200 

2,900 

300 

4,900 

100 

200 

800 

800 

4,200 

0 

1  LAMP,  60W-A19,  SOCKET 

60 

780 

420 

1,440 

780 

0 

0 

0 

0 

0 

0 

1  LAMP,  40W,  SOCKET 

40 

0 

880 

40 

320 

0 

0 

0 

0 

0 

0 

BUILDING  TOTALS 

43,194 

8,040 

107,386 

67,338 

17,412 

23,148 

35,876 

21,280 

35,128 

28,324 

! 


B-ll 


LIGHT  FIXTURE  TYPE 

WATTS 

PER 

FIXTURE 

4  LAMP,  F40,  LAY*IN 

192 

4  LAMP,  F40,  POLYWRAP 

182 

4  LAMP,  F40,  LOUVERED 

192 

4  LAMP,  F40,  INDUSTRIAL 

192 

3  LAMP,  F40,  LOUVERED 

144 

3  LAMP,  F40,  INDUSTRIAL 

144 

2  LAMP,  F40,  LAY-IN 

96 

2  LAMP,  F40,  POLYWRAP 

96 

2  LAMP,  F40,  LOUVERED 

96 

2  LAMP,  F40,  INDUSTRIAL 

96 

1  LAMP,  F40,  POLYWRAP 

48 

1  LAMP,  F40,  LOUVERED 

48 

1  LAMP,  F40,  INDUSTRIAL 

48 

4  LAMP,  F96.75W,  INDUSTRIAL 

360 

3  LAMP,  F96.75W,  INDUSTRIAL 

270 

2  LAMP,  F96-215W,  LOUVERED 

516 

2  LAMP,  F96.110W,  LOUVERED 

264 

2  LAMP,  F96-75W,  LOUVERED 

180 

1  LAMP,  F96-215W,  LOUVERED 

258 

1  LAMP,  F96-110W,  LOUVERED 

132 

1  LAMP,  F96-75W,  INDUSTRIAL 

90 

2  LAMP,  F40U,  2x2,  LAY-IN 

96 

1  LAMP,  400W.MH.  HID 

480 

1  LAMP,  400W-MW,  MERC. 

480 

2  LAMP,  lOOOW,  QUARTZ 

2,000 

1  LAMP,  500W-PS,  SOCKET 

500 

1  LAMP,  250W.MVR,  MERC. 

300 

1  LAMP,  300W-PS,  SOCKET 

300 

1  LAMP,  200W-PS,  SOCKET 

200 

1  LAMP,  150W-A21,  SOCKET 

150 

1  LAMP,  100W-A21,  SOCKET 

100 

1  LAMP,  60W.A19,  SOCKET 

60 

1  LAMP,  40W,  SOCKET 

40 

BUILDING  TOTALS 

TOTAL  FIXTURE  WATTS 
BUILDING  NUMBER 

754  I  UOl  I  1  102  I  1,105 


LIGHT  FIXTURE  TYPE 

WATTS 

PER 

FIXTURE 

TOTAL  FIXTURE  WATTS 

BUILDING  NUMBER 

1,271 

2.322 

2,320 

2.333 

2.354 

2,527 

2,528 

2,529 

2,536 

2,588 

4  LAMP,  F40,  LAY-IN 

192 

0 

0 

0 

0 

0 

5,952 

0 

0 

0 

0 

4  LAMP,  F40,  POLYWRAP 

182 

0 

0 

910 

0 

0 

1,456 

0 

0 

0 

0 

4  LAMP,  F40,  LOUVERED 

192 

0 

0 

0 

0 

0 

16,320 

0 

0 

0 

1,920 

4  LAMP,  F40,  INDUSTRIAL 

192 

0 

0 

0 

0 

0 

0 

0 

4,608 

0 

576 

3  LAMP,  F40,  LOUVERED 

144 

0 

0 

0 

0 

0 

9,648 

0 

0 

0 

14,976 

3  LAMP,  F40,  INDUSTRIAL 

144 

0 

0 

0 

0 

0 

36,720 

0 

0 

0 

0 

2  LAMP,  F40,  LAY-IN 

96 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  F40,  POLYWRAP 

96 

0 

96 

0 

1,632 

768 

1,824 

768 

7,104 

960 

0 

2  LAMP,  F40,  LOUVERED 

96 

0 

0 

0 

0 

0 

1,056 

0 

0 

0 

17,280 

2  LAMP,  F40,  INDUSTRIAL 

96 

0 

0 

0 

7,200 

0 

0 

0 

0 

0 

12,768 

1  LAMP,  F40,  POLYWRAP 

48 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  F40,  LOUVERED 

48 

0 

0 

0 

0 

0 

3,072 

0 

0 

0 

0 

1  LAMP,  F40,  INDUSTRIAL 

48 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,824 

4  LAMP,  F96-75W,  INDUSTRIAL 

360 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3  LAMP,  F96-75W,  INDUSTRIAL 

270 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  F96-215W,  LOUVERED 

516 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  P96-110W,  LOUVERED 

264 

0 

0 

0 

0 

8,448 

0 

0 

0 

0 

12,672 

2  LAMP,  F96.75W,  LOUVERED 

180 

3,960 

0 

0 

0 

0 

0 

0 

0 

0 

1,800 

1  LAMP,  F96.215W,  LOUVERED 

258 

0 

.0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  F96-110W,  LOUVERED 

132 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  F96-75W,  INDUSTRIAL 

90 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  F40U,  2x2,  LAY-IN 

96 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  400W-MH,  HID 

480 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  400W.MW,  MERC. 

480 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  lOOOW,  QUARTZ 

2,000 

0 

0 

0 

0 

0 

0 

0 

8,000 

0 

0 

1  LAMP,  500W.PS,  SOCKET 

500 

0 

14,500 

0 

0 

0 

0 

7,500 

0 

10,500 

61,000 

1  LAMP,  250W-MVR,  MERC. 

300 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  300W-PS,  SOCKET 

300 

0 

9,900 

8.100 

300 

0 

6,300 

0 

0 

12,000 

1  LAMP,  200W-PS,  SOCKET 

200 

0 

0 

0 

0 

0 

0 

0 

9,200 

400 

3,200 

1  LAMP,  150W-A21,  SOCKET 

150 

0 

0 

0 

0 

150 

0 

0 

600 

0 

5,400 

1  LAMP,  100W-A21,  SOCKET 

100 

0 

100 

100 

500 

100 

100 

0 

400 

0 

1,500 

1  LAMP,  60W-A19,  SOCKET 

60 

0 

0 

60 

0 

0 

720 

0 

0 

0 

180 

1  LAMP,  40W,  SOCKET 

40 

0 

0 

0 

0 

0 

680 

0 

0 

0 

0 

BUILDING  TOTALS 

3,960 

24,596 

9,170 

9,632 

9,466 

83,848 

16,668 

29,912 

11,860 

147,096 

B-13 


LIGHT  FIXTURE  TYPE 


WATTS 

PER 

FIXTURE 


TOTAL  FIXTURE  WATTS 
BUILDING  NUMBER 


5.000 

5,804 

5,805 

5,808 

5.838 

5.849 

5,852 

5,854 

5,855 

5,858 

4  LAMP,  F40,  LAY-IN 

192 

0 

18,048 

7.296 

5,568 

20.928 

14,208 

8,064 

16,896 

13,824 

0 

4  LAMP,  F40,  POLYWRAP 

182 

2,184 

5,824 

0 

0 

0 

4,550 

0 

0 

0 

4  LAMP,  F40,  LOUVERED 

192 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4  LAMP,  F40,  INDUSTRIAL 

192 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3  LAMP,  F40,  LOUVERED 

144 

576 

0 

0 

0 

0 

0 

288 

0 

0 

5,904 

3  LAMP,  F40,  INDUSTRIAL 

144 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  F40,  LAY-IN 

96 

0 

480 

0 

0 

0 

384 

0 

0 

0 

0 

2  LAMP,  F40,  POLYWRAP 

96 

288 

1,920 

2,304 

2.880 

384 

864 

192 

576 

0 

0 

2  LAMP,  F40,  LOUVERED 

96 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  F40,  INDUSTRIAL 

96 

0 

768 

1,152 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  F40,  pOLYWRAP 

48 

0 

1.920 

0 

960 

96 

0 

0 

0 

0 

0 

1  LAMP,  F40,  LOUVERED 

48 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  F40,  INDUSTRIAL 

48 

2,304 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4  LAMP,  F96-75W,  INDUSTRIAL 

360 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3  LAMP,  F96-75W,  INDUSTRIAL 

270 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  F96-215W,  LOUVERED 

516 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP.  F96-110W,  LOUVERED 

264 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  F96-75W,  LOUVERED 

180 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  F96-215W,  LOUVERED 

258 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  F96-110W,  LOUVERED 

132 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  F96.75W,  INDUSTRIAL 

90 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  F40U,  2x2,  LAY-IN 

96 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  400W-MH,  HID 

480 

0 

0 

0 

12.960 

0 

0 

0 

0 

0 

0 

1  LAMP,  400W-MVR,  MERC. 

480 

0 

4.320 

8.640 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  lOOOW,  QUARTZ 

2,000 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  500W-PS,  SOCKET 

500 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  250W-MVR,  MERC. 

300 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  300W-PS,  SOCKET 

300 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  200W.PS,  SOCKET 

200 

0 

0 

0 

800 

0 

0 

0 

0 

0 

0 

1  LAMP,  150W.A21,  SOCKET 

150 

5,250 

0 

0 

0 

0 

0 

0 

0 

0 

1,500 

1  LAMP,  100W-A21,  SOCKET 

100 

3,300 

0 

0 

600 

0 

700 

0 

0 

0 

700 

1  LAMP,  60 W- A 19,  SOCKET 

60 

480 

0 

0 

0 

0 

120 

600 

60 

60 

0 

1  LAMP,  40W.  SOCKET 

40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BUILDING  TOTALS 

14,382 

33,280 

19.392 

33,596 

21,408 

16,276 

13,694 

17,532 

13,884 

8,104 

B-14 


LIGHT  FIXTURE  TYPE 

WATTS 

PER 

FIXTURE 

5,859 

5,863 

4  LAMP,  F40,  LAY-m 

192 

5,760 

0 

4  LAMP,  F40,  POLYWRAP 

182 

0 

10,556 

4  LAMP,  F40,  LOUVERED 

192 

0 

0 

4  LAMP,  F40,  INDUSTRIAL 

192 

0 

0 

3  LAMP,  F40,  LOUVERED 

144 

0 

0 

3  LAMP,  F40,  INDUSTRIAL 

144 

0 

0 

2  LAMP,  F40,  LAY-IN 

96 

96 

0 

2  LAMP,  F40,  POLYWRAP 

96 

384 

0 

2  LAMP,  F40,  LOUVERED 

96 

0 

0 

2  LAMP,  F40,  INDUSTRIAL 

96 

4,992 

0 

1  LAMP,  F40,  POLYWRAP 

48 

0 

672 

1  LAMP,  F40,  LOUVERED 

48 

0 

0 

1  LAMP,  F40,  INDUSTRUL 

48 

0 

0 

4  LAMP,  F96-75W,  INDUSTRIAL 

360 

0 

0 

3  LAMP,  F96-75W,  INDUSTRIAL 

270 

0 

0 

2  LAMP,  F96-215W,  LOUVERED 

516 

0 

0 

2  LAMP,  P96.110W,  LOUVERED 

264 

0 

0 

2  LAMP,  F96-75W,  LOUVERED 

180 

0 

0 

1  LAMP,  F96-215W,  LOUVERED 

258 

0 

0 

1  LAMP,  F96-110W,  LOUVERED 

132 

0 

0 

1  LAMP,  F96.75W,  INDUSTRIAL 

90 

0 

0 

2  LAMP,  F40U,  2x2,  LAY-IN 

96 

0 

0 

1  LAMP,  400W-MH,  HID 

480 

0 

0 

1  LAMP,  400W-MVR,  MERC. 

480 

0 

0 

2  LAMP,  lOOOW,  QUARTZ 

2,000 

0 

0 

1  LAMP,  500W-PS,  SOCKET 

500 

0 

0 

1  LAMP,  250W.MVR,  MERC. 

300 

0 

0 

1  LAMP,  300W.PS,  SOCKET 

300 

0 

0 

1  LAMP,  200W-PS,  SOCKET 

200 

0 

0 

1  LAMP,  150W-A21,  SOCKET 

150 

150 

0 

1  LAMP,  100W-A21,  SOCKET 

100 

0 

100 

1  LAMP,  60W-A19,  SOCKET 

60 

0 

180 

1  LAMP,  40W,  SOCKET 

40 

0 

0 

BUILDING  TOTALS 

11,382 

11,508 

TOTAL  FIXTURE  WATTS 
BUILDING  NUMBER 


B-15 


UNIQUE 

LIGHTING 

LIGHTING 

ANNUAL 

NO.  OF 

TOTAL 

BLDG. 

DEMAND 

PERIOD 

LIGHTING 

SIMILAR 

ANNUAL 

NO. 

WATTS 

HRSA'R 

KWH 

BLDGS. 

KWH 

40.450 


10.700 


15.094 


15.890 


46,700 


26.956 


11,048 


15.984 


43.184 


32,486 


43.1941 


8.040 


107.386 


67,338 


23,148 


35,876 


21.280 


35,128 


28.324 


26.892 


28.508 


29,084 


21.220 


10.788 


6,580 


13.760 


10,794 


5.200 


3,960 


24.596 


9.170 


9,632 


9,466 


83.848 


16.668 


11.860 


147.096 


14.382 


33.280 


19,392 


33.596 


21,408 


13,694 


17,532 


13.884 


8,104 


11,382 


11,508 


2.080 


2.080 


2,080 


2.080 


2,080 


2,080 


2.080 


2.080 


2.080 


2.080 


2.080 


2.080 


2,080 


2,080 


2,080 


2.080 


2.080 


2,080 


2,080 


2.080 


2,080 


2.080 


2.080 


1.040 


1,040 


1.040 


1.040 


1.040 


2.080 


2,080 


1,040 


1,040 


1,040 


2,080 


2.080 


2,080 


2.080 


2.080 


2,080 


2,080 


2.080 


2,080 


2,080 


2,080 


2,080 


2,080 


2,080 


2.080 


2,080 


2,080 


84,136 


22.256 


31,396 


33,051 


97.136 


56.068 


22.980 


33.247 


89,823 


67.571 


89.844 


16,723 


223,363 


140.063 


36,217 


48.148 


74,622 


44.262 


73.066 


58,914 


55.935 


59.297 


60,495 


44.138 


11.220 


6.843 


14.310 


11,226 


5.408 


19,827 


8,237 


25.580 


9.537 


10.017 


9.845 


174.404 


34.669 


62,217 


24,669 


305,960 


29,915 


69,222 


40,335 


69,880 


44,529 


33,854 


28,484 


36,467 


28.879 


16.856 


23.675 


23.937 


84,136 


22,256 


188.376 


99,153 


97,136 


56,068 


22,980 


33,247 


89,823 


67,571 


89,844 


16,723 


670,089 


420,189 


72,434 


48,148 


149.244 


44.262 


73,066 


235,656 


111,870 


118.594 


60.495 


44,138 


112.200 


34.215 


28.620 


22.452 


.  21.632 


99,135 


41,185 


102.320 


162,129 


80,136 


19,690 


174,404 


34,669 


62,217 


74,007 


305,960 


29,915 


69,222 


40,335 


69,880 


178.116 


101,562 


28,484 


36,467 


57,758 


16.856 


23,675 


47,874 


TOTAL  ANNUAL  LIGHTING  ENERGY 


4,990,613 
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ENERGY  CONSERVATION  OPPORTUNITY  (ECO) 


ECO  NO: 

DATE: 

ECO  TITLE: 

INSTALLATION: 

LOCATION: 


1 

4/12/95 

Replace  Existing  Incandescent  And  Mercury  Vapor  Lighting 
Fort  Bliss 
El  Paso,  Texas 


A.  Summary: 


Electrical  Energy  Savings 

913,758 

KWH/yr 

Electrical  Demand  Savings 

6,412 

KW-mo/yr 

Natural  Gas  Energy  Penalty 

537.5 

MMBTU/yr 

Net  Energy  Savings 

2,581 

MMBTU/yr 

Annual  Cost  Savings 

274,583 

$/yr 

Total  Investment 

640,824 

$ 

Simple  Payback 

2.3 

yrs 

SIR 

6.38 

B.  ECO  Description: 

Remove  3,055  existing  incandescent  and  mercury  vapor  light  fixtures,  and  replace  them  with 
2,463  new  fluorescent  and  high  pressure  sodium  light  fixtures.  The  fluorescent  fixtures  should 
be  specified  with  electronic  ballasts  and  T8  lamps.  Locate  the  new  light  fixtures  over  desks  or 
other  w'ork  tables  as  required  to  provide  the  Illumination  Engineers  Society's  (lES)  recommended 
design  light  levels  at  the  work  station  in  each  room.  This  project  shall  require  a  new  lighting 
layout  design,  demolition  and  removal  of  existing  fixtures,  and  installation  of  new  fixtures  and 
associated  wiring.  All  switching  and  circuitry'  is  to  remain  the  same  wherever  possible. 


C.  Discussion: 

The  facility  currently  has  numerous  incandescent  and  mercury  vapor  lighting  systems  in  it's 
buildings.  These  existing  light  sources  are  inefficient  and  should  be  replaced  with  more  efficient 
light  sources,  such  as  fluorescent  and  high  pressure  sodium.  Figure  C-1  shows  the  various 
existing  light  sources  identified  during  the  building  walk  through,  and  the  suggested  replacement 
source  for  each.  All  the  new  light  fixtures  which  use  these  replaeement  light  sources  should  be 
selected  by  the  lighting  designer.  Refer  to  the  building  maps  and  data  sheets  in  Appendix  G  for 
the  existing  light  fixture  quantities  and  locations. 

D.  Savings  Calculations: 

The  energy  savings  calculations  were  based  on  the  existing  annual  lighting  energy  consumption 
calculations,  provided  in  Appendix  B.  In  the  savings  calculations  that  follow,  the  existing  annual 
energy  consumptions  of  the  incandescent  and  mercury  vapor  light  fixtures  were  adjusted  to 
account  for  the  new  quantity  of  fixtures  in  some  rooms,  and  the  higher  efficiency  of  all  the  new 
fixtures  to  be  installed. 


Fixture  Upgrade  Factors  (f„):  Using  manufacturer's  lamp  input  wattage  data  for  the  existing 
mercury  and  incandescent  light  fixtures,  as  well  as  for  the  suggested  replacement  light  fixtures, 
the  fixture  upgrade  factors  were  calculated  in  Figure  C-1  using  the  following  equation: 


C-1 


_  ^  _  (input  watts)^^^ 

“  (input  watts)^^ 

Fixture  Quantity  Factors  (fq):  Using  manufacturer’s  lamp  lumen  output  data  for  the  existing 
mercury  and  incandescent  light  fixtures,  as  well  as  for  the  suggested  replacement  light  fixtures, 
the  fixture  quantity  factors  were  calculated  in  Figure  C-1  using  the  following  equation: 

(initial  lumens)Q^y 
^  (initital  lumens)^^^^ 


Figure  C-1.  Light  Fixture  Upgrade  and  Quantity  Factors 
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40WINC 

1,000 

430 

40 

18W  FLUOR 

20,000 

1,250 

22 

0.55 

0.34 

60W  INC 

1.060 

60 

18W  FLUOR 

20,000 

1,250 

22 

0.85 

lOOW  INC 

1,740 

100 

26W  FLUOR 

20,000 

2,125 

30 

0.30 

0.82 

150W  INC 

1,000 

2,650 

150 

32W  FLUOR 

20,000 

2,850 

31 

0.21 

0.93 

200W  INC 

750 

3,703 

200 

(2)  32W  FLUOR 

20,000 

5,700 

62 

0.31 

0.65 

300W  INC 

750 

6,103 

300 

(3)  32W  FLUOR 

20,000 

8,550 

88 

0.29 

0.71 

500W  INC. 

1,000 

10,850 

500 

(4)  32W  FLUOR 

20,000 

11,400 

124 

250W  MERC 

24,000 

12,000 

300 

150W  HPS 

24.000 

16,000 

180 

0.60 

0.75 

400W  MERC 

21,000 

! 

480 

200W  HPS 

24.000 

22,000 

240 

0.50 

0.95 

lOOOW  QUARTZ 

IIBSi 

21,500 

1,000 

400W  HPS 

24,000 

50,000 

i  480 

BKHI 

Sample  Calculation:  60W  incandescent  lamp/fixture,  retrofit  to  18W  fluorescent  lamp/fixture 

From  Figure  C-1: 

new  input  watts  =  22 
new  lamp  lumens  =  1,250 
old  input  watts  =  60 
old  lamp  lumens  =  1,060 


f  =  ^ 

(60  W) 


0.37 


-  _  (1,060  lumens)  ^  q  gj 
”  (1,250  lumens)  ' 

With  the  above  factors  determined,  the  number  of  new  light  fixtures  to  be  installed  and  the  energy 
savings  for  each  building  were  calculated  on  the  spreadsheets  on  pages  C-9  through  C-1 4.  The 
following  sample  calculation  demonstrates  the  procedure  followed  for  each  building. 
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Sample  Calculation  for  Building  #11,  1  lamp,  150W  incandescent  fixtures: 
"  Exist,  fixture  quantity  =  10  (from  data  sheets  in  Appendix  G) 
Fixture  upgrade  factor  =  0.21  (from  Figure  C-1) 

Fixture  Quantity  Factor  =  0.93  (from  Figure  C-1) 

(a)  New  fixture  quantity  (Q^)  for  150W  fixtures  only:  (see  page  C-9) 

~  fq 

where, 

Qe  =  existing  quantity  of  fixtures  in  room 
Qn  =  new  quantity  of  fixtures  in  room 

=  10  0.93  =  10  fixtures 


(b)  Fixture  Watt  Savings  (AWf)  for  150W  fixtures  only:  (see  page  C-11) 


Wo  X 


\  -Slxf 


watts 


where. 


Wq  =  exist,  total  fixture  wattage'  =  1,500  KWH/yr 


aW^  =  1^00  a: 


1  -  —  ;c  0.21 
10 


=  1,185  watts 


(c)  Total  Fixture  Watt  Savings  for  All  Old  Fixtures  in  Building  #11:  (see  page  C-11) 


hWj  =  1,881  watts 


(d)  Lighting  Savings  (aEJ  for  Building  #11  only:  (see  page  C-13) 


aE^  =  hWj  X  H  X 


1  KW 


1,000  W\  yr 


KWH 


where. 


H  =  annual  lighting  period^  =  2,080  hrs/yr 


aE^  - 


1,881  a:  2,080 


1,000 


=  3,912 


KWH 

yr 
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(e) 


Total  Lighting  Savings  (aE^)  for  Building  #11  and  5  Duplicate  Buildings;  (see  page  C-13) 


lEj^  =  3,912  [1  +5  duplicates]  =  23,472 


KWH 

yr 


(f)  Total  Demand  Savings  (aD)  for  Building  #11  and  5  Duplicate  Buildings:  (see  page  C-13) 
01 /no  irara  n,-  io  Mn 

=  135 


aD  =  23,472  KWH  ^ ^  ..  12  Mo  KW-Mo 


yr 


2,080  hrs  yr 


yr 


(g)  Total  Cooling  Energy  Savings  (aE^)  for  Building  #11  and  5  Duplicate  Buildings:  (see 
page  C-13) 


KWH 

yr 


where, 

EER^  =  cooling  system  efficiency  =  30  BTUAV-hr 
=  percentage  of  year  in  cooling  operation  =  0.68 


aE^  = 


„  (3413  BTU] 

Hr 

^  i  KWH  j 

c 

1,000  watts\ 
KW  ) 


aEc  = 


23,472  (3,413)  0.68 
(30  ;c  1,000) 


1,816 


KWH 

yr 


(h)  Heating  Energy  Penalty  (aE^)  for  Building  #11  and  5  Duplicate  Buildings;  (see  page  C- 
13) 


,  /3413  BTU\  jj 

[  KWH  j  "  1  MMBTU  MMBTU 

EFFjj  ^  1,000,000  BTU  yr 


where, 


EFF^  =  heating  system  efficiency  =  0.70 

Hh^  =  percentage  of  year  in  heating  operation  =  0.13 


aE„ 


23,472  (3413)  0.13 
(0.70  a:  1,000,000) 


14.9 


MMBTU 

yr 
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The  results  of  the  building  by  building  calculations  are  summarized  on  page  C-13.  Using  these 
figures,  the  total  electrical  energy  savings  (aE^)  are  as  follows: 


aEe 


(848,146 


+  65,612) 


yr 


3,413  BTU  ^ 
KWH 


1  MMBTU 
1,000, (XX)  BTU, 


3,118.6 

yr 


The  electrical  peak  demand  cost  savings  (aCq)  are  as  follows: 

aC^j  =  aD^  X  Cp 


where, 

Cd  =  avoided  cost  of  demand’  =  $21.50/KW 

aDl=  total  peak  electrical  demand  savings  =  6,412  KW-mo/yr  (see  page  C-13) 


aC^  =  (6,412  ;t  21.50) 


$137,858 

yr 


Because  the  total  number  of  lamps  have  been  reduced  by  this  ECO,  the  facility  will  require  less 
lighting  maintenance.  The  Maintenance  Cost  Savings  (aC^,)  from  this  ECO  are  calculated  as 
follow's: 


=  Cj^x  H  X 


1 

yr 


where. 

Cl  =  relamping  labor  cost  per  lamp*  =  $20/lamp 
H  =  average  annual  lighting  hours®  =  2,080  hrs/yr 
Ln  =  average  rated  new  lamp  life’®  =  20,000  hrs 
Lq  =  average  rated  old  lamp  life”  =  1,000  hrs 
Qn  =  quantity  of  new  lamps  =  4,466  (from  page  C-14) 
Qo  =  quantity  of  old  lamps  =  3,055  (from  page  C-14) 


Using  the  total  quantities  of  lamps,  calculated  on  page  C-14,  the  maintenance  cost  savings  were 
estimated  as  follows: 

_$ 


aCj^  =  (20)  ;c  (2,080)  ;c 


3,055  _  4,466 


1,000  20,000J 


=  117,798 
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E.  Cost  Estimate 

The  total  construction  and  design  costs  for  this  ECO  were  estimated  as  on  page  C-7. 

F.  Life  Cycle  Cost  Analysis. 

A  life  cycle  cost  analysis  was  perfonned  on  this  ECO  using  the  program  Life  Cycle  Cost  In 
Design  (LCCID),  and  data  from  the  above  calculations.  From  this  analysis  were  determined  the 
Total  Annual  Cost  Savings,  the  Savings  to  Investment  Ratio  (SIR),  and  the  Simple  Payback 
Period.  The  summaiy  sheet  for  the  life  cycle  cost  analysis  is  shown  on  page  C-8.  The  results 
of  the  analysis  are  listed  in  the  project  summaiy  on  page  C-1. 

REFERENCES 

1.  From  Appendix  B  calculations  of  existing  annual  energy  consumption  for  this  type  of  fixture  and  building  #11. 

2.  Per  Appendix  B  calculations  for  annual  lighting  periods. 

3.  Reference  Appendix  B  for  cooling  system  efficiency  calculation. 

4.  Reference  Appendix  B  for  cooling  period  calculation. 

5.  Reference  Appendix  B  for  heating  system  efficiency  calculation. 

6.  Reference  Appendix  B  for  heating  period  calculation. 

7.  See  Appendix  A  for  calculation  of  demand  costs. 

8.  Reference  maintenance  supervisor,  1  hr  per  lamp  at  labor  rate  of  S20  per  hour. 

9.  Reference  Appendix  B,  annual  lighting  period  calculations. 

10.  Per  Illumination  Engineers  Society  (lES)  lamp  data. 

11.  Per  lES  lamp  data. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  BLISS 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  BLISS  REGION  NOS.  6  CENSUS:  3 
PROJECT  NO.  &  TITLE:  03-0185-03  EEAP  LIGHTING  STUDY  SURVEY 
FISCAL  YEAR"1995  DISCRETE  PORTION  NAME:  ECO-1 

ANALYSIS  DATE:  05-09-95  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  PIEPER 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  573034. 

B.  SIOH  $  33408. 

C.  DESIGN  COST  $  34382. 

D.  TOTAL  COST  (lA+lB+lC)  $  640824. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 

$  640824. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS ( 3 ) 

FACTOR (4) 

SAVINGS (5) 

A. 

ELECT 

$ 

6.46 

3119. 

$ 

20146. 

15.08 

$ 

303804. 

B. 

DIST 

$ 

.00 

0. 

$ 

0. 

18.57 

$ 

0. 

C. 

RESID 

$ 

.00 

0. 

$ 

0. 

21.02 

$ 

0. 

D. 

NAT  G 

$ 

2.27 

-538. 

$ 

-1219. 

18.58 

$ 

-22650. 

E. 

COAL 

$ 

.00 

0. 

$ 

0. 

16.83 

$ 

0. 

F. 

PPG 

$ 

.00 

0. 

$ 

0. 

17.38 

$ 

0. 

M. 

DEMAND  : 

SAVINGS 

$ 

137858. 

14.88 

$ 

2051327. 

N. 

TOTAL 

2581. 

$ 

156785. 

$ 

2332481. 

3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/ COST  (3A  X  3A1) 


14.88 


$  117798. 

$  1752834. 


B.  NON  RECURRING  SAVINGS (+)  /  COSTS (-) 


SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+) / 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL  $  0.  0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST (-)( 3A2+3Bd4) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ (3Bdl/ ( YRS  ECONOMIC  LIFE) ) $ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 


1752834. 

274583. 
2.33  YEARS 
4085316. 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)  =  (6  /  1G)=  6.38 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

8 .  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) :  13.00% 
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LIGHT  FIXTURE  TYPE 


FIXTURE 

QUANTITY 

FACTOR 


NEW  FIXTURE  QUANTITY 
BUILDING  NUMBER 

12  I  13  I  n  I  ^ 


66  58 


1  LAMP,  400W.MVB,  MERC. 

0.34 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  lOOOW,  QUARTZ 

0.85 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  500W-PS,  SOCKET 

0.82 

0 

0 

0 

0 

0 

24 

0 

6 

4 

0 

1  LAMP,  260W-MVR,  MERC. 

0.93 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  300W-PS,  SOCKET 

0.65 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1  LAMP,  200W-PS,  SOCKET 

0.71 

0 

0 

0 

1 

0 

0 

2 

0 

0 

18 

1  LAMP,  150W-A21,  SOCKET 

0.95 

0 

0 

10 

14 

0 

m 

6 

6 

2 

0 

1  LAMP,  100W-A19,  SOCKET 

0.75 

6 

2 

6 

10 

14 

0 

0 

2 

12 

2 

1  LAMP,  60W-A19,  SOCKET 

0.95 

16 

14 

2 

10 

0 

2 

0 

0 

15 

28 

1  LAMP,  40W,  SOCKET 

0.43 

0 

0 

0 

0 

5 

0 

1 

0 

0 

0 

TOTALS: 

22 

16 

18 

35 

19 

31 

9 

14 

33 

48 

LIGHT  FIXTURE  TYPE 


1  LAMP,  400W-MVR,  MEBC. 


2  LAMP,  lOOOW,  QUARTZ 


1  LAMP,  500W-PS,  SOCKET 


1  LAMP,  250W-MVR,  MEBC. 


1  LAMP,  800W-PS,  SOCKET 


1  LAMP,  200W-PS,  SOCKET 


1  LAMP,  150W-A21,  SOCKET 


1  LAMP,  100W-A21,  SOCKET 


1  LAMP,  60W-A19,  SOCKET 


1  LAMP,  40W,  SOCKET 


TOTALS: 


LIGHT  FIXTURE  TYPE 


1  LAMP,  400W-MVR,  MEBC. 


2  LAMP,  lOOOW,  QUARTZ 


1  LAMP,  500W-PS,  SOCKET 


1  LAMP,  250W-MVR,  MERC. 


1  LAMP,  SOOW-PS,  SOCKET 


1  LAMP,  200W-PS,  SOCKET 


1  LAMP,  150W.A21,  SOCKET 


1  LAMP,  100W.A21,  SOCKET 


1  LAMP,  60W-A19,  SOCKET 


1  LAMP,  40W,  SOCKET 


TOTALS: 


FIXTURE 

QUANTITY 

FACTOR 


NEW  FIXTURE  QUANTITY 
BUILDING  NUMBER 

612  I  720  i  722  I  723 


723 

724 

725 

0 

0 

0 

0 

0 

0 

0 

6 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

6 

2 

6 

6 

32 

0 

0 

0 

0 

0 

0 

12 

18 

38 

FIXTURE 

QUANTITY 

FACTOR 


NEW  FIXTURE  QUANTITY 
BUILDING  NUMBER 

754  I  1,101  I  1,102  I  1,105  I  1,106  |  1,178  |  1,2^ 


0 

0 

0 

0 

3 

0 

6 

0 

0 

0 

9 

18 

0 

0 

0 

0 

0 

0 

0 

0 

18 

18 
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LIGHT  FIXTURE  TYPE 

FIXTURE 

QUANTITY 

FACTOR 

NEW  FIXTURE  QUANTITY 

BUILDING  NUMBER 

1,271 

2,322 

2,320 

2,333 

2,354 

2,527 

2,528 

2,529 

2,536 

2,588 

1  LAMP,  400W-MVE,  MERC. 

0.34 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  looow.  Quartz 

0.85 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

1  LAMP,  500W-PS,  SOCKET 

0.82 

0 

24 

0 

0 

0 

0 

12 

0 

17 

100 

1  LAMP,  260W-MVR,  MERC. 

0,93 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  300W-PS,  SOCKET 

0.65 

0 

21 

18 

1 

0 

14 

18 

0 

26 

1  LAMP,  200W-PS,  SOCKET 

0.71 

0 

0 

0 

0 

0 

0 

0 

33 

1 

11 

1  LAMP,  150W-A21,  SOCKET 

0.95 

0 

0 

0 

0 

1 

0 

0 

4 

0 

34 

1  LAMP,  100W-A21,  SOCKET 

0.75 

0 

1 

1 

4 

m 

1 

0 

3 

0 

11 

1  LAMP,  60W-A19,  SOCKET 

0.95 

0 

0 

1 

0 

0 

11 

0 

0 

0 

3 

1  LAMP,  40W,  SOCKET 

0.43 

0 

0 

0 

0 

0 

7 

0 

0 

0 

0 

TOTALS: 

0 

46 

20 

5 

2 

33 

30 

43 

18 

185 

LIGHT  FIXTURE  TYPE 

FIXTURE 

QUANTITY 

FACTOR 

NEW  FIXTURE  QUANTITY 

BUILDING  NUMBER 

5,000 

5,804 

5,805 

5,808 

5,838 

5,849 

5,852 

5,854 

5,855 

5,858 

1  LAMP,  400W.MVR,  MERC. 

0.34 

0 

3 

6 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  lOOOW,  QUARTZ 

0.85 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  500W-PS,  SOCKET 

0.82 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  250W-MVR,  MERC. 

0.93 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  300W-PS,  SOCKET 

0.65 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  200W-PS,  SOCKET 

0.71 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

1  LAMP,  150W-A21,  SOCKET 

0.95 

33 

0 

0 

0 

0 

0 

0 

0 

0 

10 

1  LAMP,  100W-A21,  SOCKET 

0.75 

25 

0 

0 

5 

0 

5 

0 

0 

0 

5 

1  LAMP,  60W-A19,  SOCKET 

0.95 

8 

0 

0 

0 

0 

2 

10 

1 

1 

0 

1  LAMP,  40W,  SOCKET 

0.43 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TOTALS: 

66 

3 

6 

8 

0 

m 

10 

1 

m 

15 

LIGHT  FIXTURE  TYPE 

FIXTURE 

QUANTITY 

FACTOR 

NEW  FIXTURE  QUANTITY 

BUILDING  NUMBER 

5,859 

5,863 

1  LAMP,  400W-MVR,  MERC. 

0.34 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  LAMP,  lOOOW,  QUARTZ 

0.85 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  500W-PS,  SOCKET 

0.82 

0 

0 

0 

0 

0 

0 

0 

0 

umiiiiy 

0 

1  LAMP,  250W.MVR,  MERC. 

0.93 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  300W-PS,  SOCKET 

0.65 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  200W-PS,  SOCKET 

0.71 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  150W-A21,  SOCKET 

0.95 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  100W-A21,  SOCKET 

0.75 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  60W-A19,  SOCKET 

0.95 

0 

3 

0 

0 

0 

0 

0 

0 

0 

1  LAMP,  40W,  SOCKET 

0.43 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TOTALS: 

1 

4 

C-10 


LIGHT  FIXTURE  TYPE 

1  LAMP,  400W-MVR,  MERC. 


2  LAMP.  lOOOWjQUARTZ 


1  LAMP,  500W-PS,  SOCKET 


1  LAMP,  250W-MVR,  MERC. 


1  LAMP,  300W-PS,  SOCKET 


1  LAMP,  200W.PS,  SOCKET 


1  LAMP,  150W-A21,  SOCKET 


1  LAMP,  100W-A19,  SOCKET 


1  LAMP,  60W-A19,  SOCKET 


1  LAMP,  40W,  SOCKET 


BUILDING  TOTALS 


LIGHT  FIXTURE  TYPE 


1  LAMP,  400W-MVR,  MERC. 


2  LAMP,  lOOOW,  QUARTZ 


1  LAMP,  500W-PS,  SOCKET 


1  LAMP,  250W-MVR,  MERC. 


1  LAMP,  300W.ps,  SOCKET 


1  LAMP,  200W-PS,  SOCKET 


1  LAMP,  150W-A21,  SOCKET 


1  LAMP.  100W.A21,  SOCKET 


1  LAMP,  60W-A19,  SOCKET 


1  LAMP,  40W,  SOCKET 


BUILDING  TOTALS 


LIGHT  FIXTURE  TYPE 


1  LAMP,  400W.MVR,  MERC. 


2  LAMP,  lOOOW,  QUARTZ 


1  LAMP,  500W-PS,  SOCKET 


1  LAMP,  250W.MVR,  MERC. 


1  LAMP,  300W-PS,  SOCKET 


1  LAMP,  200W-PS,  SOCKET 


1  LAMP,  150W-A21,  SOCKET 


1  LAMP,  100W.A21,  SOCKET 


1  LAMP,  60W-A19.  SOCKET 


1  LAMP,  40W,  SOCKET 


BUILDING  TOTALS 


WATTS  FIXTURE 
PER  UPGRADE 
FIXTURE  FACTOR 


FIXTURE  WATT  SAVINGS 
BUILDING  NUMBER 

I  13  I  51  1  sT 


55  56  58 


1,240 

240 

627 

1,118 

WATTS 

PER 

FIXTURE 


FIXTURE 

UPGRADE 

FACTOR 


1,2851  3,60l|  4,104|  6,242 


FIXTURE  WATT  SAVINGS 
BUILDING  NUMBER 

111  I  311  I  500  I  512  I  720  I  722  I  723  I  724  I  725  I  762 


0.50 


0.48 


0.25 


0.60 


0.29 


0.31  338 


0.21 


0.30  930  2,240 


0.37  614  266 


682 


1,782  3,187 


752 

138 

1,185 

1,809 

240 

3,790 

929 

514 

40 

254 

3,146 

6,505 

474 

711 

711 

237 

140 

620 

620 

3,240 

3,146  6,505|  6841  12,627|  1,3311  4,081|  5,477l  338 


WATTS 

PER 

FIXTURE 


FIXTURE 

UPGRADE 

FACTOR 


FIXTURE  WATT  SAVINGS 
BUILDING  NUMBER 

769  I  738  I  746  1  754  I  1101  I  1102  I  1105  I  1106  I  1178  I  1270 


967 

1,331 

1,331 

11,877 

2,853 

70 

1,717 

4,187 

4,084 

189 

C-11 


U6HT  FIXTURE  TYPE 

WATTS 

PER 

FIXTURE 

FIXTURE 

UPGRADE 

FACTOR 

FIXTURE  WATT  SAVINGS 

BUILOmQ  NUMBER 

1211 

2$$$ 

2364 

2627 

2S28 

2529 

2586 

2688 

1  LAMP,  400W-MVR,  MERC. 

■■ 

0.50 

HI 

2  LAMP.  lOOOW.  QUARTZ 

2,000 

0.48 

$.120 

1  LAMP,  600W-PS.  SOCKET 

&00 

0.25 

11^00 

6,000 

8,875 

48,500 

1  LAMP.  260W.MVR,  MERC. 

$00 

0.60 

1  LAMP,  aOOW-PS,  SOCKET 

800 

0.29 

84)78 

6,584 

218 

5,082 

6,884 

9,738 

1  LAMP.  200W-PS.  SOCKET 

200 

0^1 

7,154 

888 

24^18 

1  LAMP.  160W.A21.  SOCKET 

100 

0.21 

474 

4,829 

1  LAMP,  100W.A21,  SOCKET 

100 

0.80 

70 

70 

880 

70 

70 

810 

1,170 

1  lAMP.  60W-A1».  SOCKET 

60 

0.87 

38 

47$ 

118 

1  LAMP.  40W.  SOCKET 

40 

0.55 

$26 

building  totals 

0 

19,648 

6.$42 

59$ 

189 

6,154 

12,834 

18,058 

8,718 

66,368 

UGHT  FIXTURE  TYPE 

WATTS 

PER 

FIXTURE 

UPGRADE 

FIXTURE  WATT  SAVINGS 

BUILDING  NUMBER 

rlATUKt 

rMw 1 UK 

6000 

5804 

5806 

5808 

6888 

6840 

6862 

6854 

6866 

5858 

1  LAMP.  400W-MVR,  MERC. 

480 

DjSO 

8,600 

7,200 

2  LAMP,  lOOOW.  QUARTZ 

24)00 

0.48 

1  LAMP,  500W-PS.  SOCKET 

500 

0.25 

1  LAMP,  260W.MVR,  MERC. 

800 

0.60 

1  LAMP.  SOOW-PS.  SOCKET 

800 

0.29 

1  LAMP,  200W.PS.  SOCKET 

200 

0.31 

614 

1  LAMP,  160W-A21.  SOCKET 

150 

0.21 

4,211 

1,195 

1  LAMP,  100W.A21,  SOCKET 

100 

0.80 

2^ 

450 

560 

560 

1  LAMP,  60W>A19.  SOCKET 

60 

0.37 

802 

76 

878 

88 

38 

1  LAMP.  40W.  SOCKET 

40 

0.65 

BUILDING  TOTALS 

7.063 

8,600 

7J200 

1,064 

0 

626 

878 

88 

88 

1,736 

LIGHT  FIXTURE  TYPE 

WATTS 

PER 

FIXTURE 

FIXTURE 

UPGRADE 

FACTOR 

FIXTURE  WATT  SAVINGS 

BUILDING  NUMBER 

5869 

6863 

1  LAMP.  400W.MVR,  MERC. 

480 

0^ 

2  LAMP.  lOOOW,  QUARTZ 

2,000 

0.48 

1  LAMP.  500W-PS.  SOCKET 

500 

0.26 

1  LAMP.  250W.MVB.  MERC. 

300 

0.60 

1  LAMP.  800W-PS,  SOCKET 

800 

0.29 

1  LAMP.  200W-PS,  SOCKET 

200 

0.81 

1  LAMP,  160W-A21,  SOCKET 

ISO 

0.21 

119 

1  LAMP,  100W.A21,  SOCKET 

100 

0.80 

70 

1 

1  LAMP,  60W.A19.  SOCKET 

60 

0,87 

113 

1  LAMP,  40W.  SOCKET 

40 

0.55 

BUILDING  TOTALS 

119 

183 

UNIQUE 

BLDG. 

NO. 

TOTAL 

FIXTURE 

WATT 

SAVINGS 

LIGHTING 

PERIOD 

HRSA'R 

LIGHTING 

SAVINGS 

KWHA'R 

NO.  OF 
SIMILAR 
BLDGS. 

TOTAL 

LIGHTING 

SAVINGS 

KWH/YR 

TOTAL 

DEMAND 

SAVINGS 

KW-MOA'R 

TOTAL 

COOLING 

SAVINGS 

KWHA^R 

TOTAL 

HEATING 

PENALTY 

MMBTUA^R 

1 

1,285 

2,080 

2,673 

0 

2,673 

15 

207 

1.7 

8 

729 

2,080 

1,516 

0 

1,516 

9 

117 

1.0 

11 

1,881 

2,080 

3,912 

5 

23,472 

135 

1,816 

14.9 

12 

3,585 

2,080 

7,457 

2 

22,371 

129 

1,731 

14.2 

13 

1,750 

2,080 

3,640 

0 

3,640 

21 

282 

2.3 

51 

12,563 

2,080 

0 

26,131 

151 

2,022 

16.6 

54 

1,285 

2,080 

2,673 

0 

2,673 

15 

207 

1.7 

55 

3,601 

2,080 

7,490 

0 

7,490 

43 

579 

4.7 

56 

4,104 

2,080 

8,536 

0 

8,536 

49 

660 

5.4 

58 

5,242 

2,080 

10,903 

0 

10,903 

63 

843 

6.9 

111 

1,782 

2,080 

3,707 

0 

3,707 

21 

287 

2.3 

311 

3,187 

2,080 

6,629 

0 

6,629 

38 

513 

4.2 

500 

3,146 

2,080 

6,544 

2 

19,632 

113 

1,519 

12.4 

512 

6,505 

2,080 

13,530 

2 

40,590 

234 

3,140 

25.7 

720 

684 

2,080 

1,423 

1 

16 

220 

1.8 

722 

12,627 

2,080 

26,264 

0 

26,264 

152 

2,032 

16.6 

723 

1,331 

2,080 

2,768 

1 

5,536 

32 

428 

3.5 

724 

4,081 

2,080 

8,488 

0 

8,488 

49 

657 

5.4 

Tf 

5,477 

2,080 

11,392 

0 

11,392 

66 

881 

7.2 

762  " 

338 

2,080 

703 

3 

2,812 

16 

218 

1.8 

769 

967 

2,080 

2,011 

1 

4,022 

23 

311 

2.5 

738 

1,331 

2,080 

2,768 

1 

5,536 

32 

428 

3.5 

746 

1,331 

2,080 

2,768 

0 

16 

214 

1.8 

754 

11,877 

2,080 

24,704 

0 

24,704 

143 

1,911 

15.7 

1101 

2,853 

1,040 

2,967 

9 

29,670 

342 

2,295 

18.8 

1102 

70 

1,040 

73 

4 

365 

4 

28 

0.2 

1105 

1,717 

1,040 

1,786 

1 

3,572 

41 

276 

2.3 

1106 

4,187 

1,040 

4,354 

1 

8,708 

100 

674 

5.5 

1178 

4,084 

1,040 

4,247 

3 

16,988 

196 

1,314 

10.8 

1270 

189 

2,080 

393 

4 

1,965 

11 

152 

1.2 

1271 

0 

0 

4 

0 

0 

0 

0.0 

2322 

19,643 

1,040 

20,429 

3 

81,716 

943 

6,322 

51.8 

2320 

6,642 

1,040 

6,908 

16 

117,436 

1,355 

9,085 

74.4 

2333 

593 

1,040 

617 

7 

4,936 

57 

382 

3.1 

2354 

189 

1,040 

197 

1 

394 

5 

30 

0.2 

2527 

6,154 

2,080 

12,800 

0 

12,800 

74 

990 

8.1 

2528 

12,834 

2,080 

26,695 

0 

26,695 

154 

2,065 

16.9 

2529 

13,058 

2,080 

27,161 

0 

27,161 

157 

2,101 

17.2 

2536 

8,713 

2,080 

18,123 

2 

54,369 

314 

4,206 

34.5 

2588 

66,368 

2,080 

138,045 

0 

138,045 

796 

10,679 

87.5 

5000 

7,063 

2,080 

14,691 

0 

14,691 

85 

1,137 

9.3 

5804 

3,600 

2,080 

7,488 

0 

7,488 

43 

579 

4.7 

5805 

7,200 

2,080 

14,976 

0 

14,976 

86 

1,159 

9.5 

5808 

1,064 

2,080 

2,213 

0 

2,213 

13 

171 

1.4 

5838 

0 

2,080 

0 

3 

0 

0 

0 

0.0 

5849 

626 

2,080 

1,302 

2 

3,906 

23 

302 

2.5 

5852 

378 

2,080 

786 

0 

786 

5 

61 

0.5 

5854 

38 

2,080 

79 

0 

79 

0 

6 

0.1 

5855 

38 

2,080 

79 

2 

237 

1 

18 

0.2 

5858 

1,735 

2,080 

3,609 

0 

3,609 

21 

279 

2.3 

5859 

119 

2,080 

248 

0 

248 

1 

19 

0.2 

5863 

183 

2,080 

381 

1 

762 

4 

59 

0.5 

TOTALS:  848,146 

6,412 

65,612 

537.5 

C-13 


UNIQUE 

BLDG. 

NO. 

OLD 

FIXTURE 

QTY 

OLD 

LAMP 

QTY 

NEW 

FIXTURE 

QTY 

NEW 

LAMP 

QTY 

NO.  OF 
SIMIUR 
BLDGS. 

TOTAL 

OLD 

FIXTURE 

QTY 

TOTAL 

NEW 

FIXTURE 

QTY 

TOTAL 

OLD 

LAMP 

QTY 

TOTAL 

NEW 

LAMP 

QTY 

1 

25 

25 

22 

22 

0 

25 

22 

25 

22 

8 

17 

17 

16 

16 

0 

17 

16 

17 

16 

11 

20 

20 

18 

48 

5 

120 

108 

1^ 

288 

12 

41 

41 

35 

79 

2 

123 

105 

123 

237 

13 

30 

30 

19 

19 

0 

30 

19 

30 

19 

51 

37 

37 

31 

44 

0 

37 

31 

37 

44 

54 

12 

12 

9 

31 

0 

12 

9 

12 

31 

55 

15 

15 

14 

32 

0 

15 

14 

15 

32 

56 

39 

39 

33 

39 

0 

39 

33 

39 

39 

58 

57 

57 

48 

84 

0 

57 

48 

57 

84 

111 

27 

27 

22 

24 

0 

27 

22 

27 

24 

311 

58 

58 

38 

38 

0 

58 

38 

58 

38 

500 

43 

43 

39 

77 

2 

129 

117 

129 

231 

512 

86 

86 

67 

111 

2 

258 

201 

258 

333 

720 

5 

5 

4 

10 

1 

10 

8 

10 

20 

722 

37 

37 

31 

44 

0 

37 

31 

37 

44 

723 

14 

14 

12 

30 

1 

28 

24 

28 

60 

724 

21 

21 

18 

36 

0 

21 

18 

21 

36 

725 

49 

49 

38 

44 

0 

49 

38 

49 

44 

762  - 

2 

2 

1 

3 

3 

8 

4 

8 

12 

769 

25 

25 

24 

24 

1 

50 

48 

50 

48 

738 

14 

14 

12 

30 

1 

28 

24 

28 

60 

746 

14 

14 

12 

30 

0 

14 

12 

14 

30 

754 

33 

33 

28 

34 

0 

33 

28 

33 

34 

1101 

21 

21 

16 

41 

9 

210 

160 

210 

410 

1102 

1 

1 

1 

1 

4 

5 

5 

5 

5 

1105 

14 

14 

11 

25 

1 

28 

22 

28 

50 

1106 

22 

22 

18 

36 

1 

44 

36 

44 

72 

1178 

26 

26 

18 

54 

3 

104 

72 

104 

216 

1270 

2 

2 

2 

5 

4 

10 

10 

10 

25 

1271 

0 

0 

0 

0 

4 

0 

0 

0 

0 

2322 

63 

63 

46 

67 

3 

252 

184 

252 

268 

2320 

29 

29 

20 

38 

16 

493 

340 

493 

646 

2333 

6 

6 

5 

6 

7 

48 

40 

48 

48 

2354 

2 

2 

2 

•5 

1 

4 

4 

4 

10 

2527 

51 

51 

33 

47 

0 

51 

33 

51 

47 

2528 

43 

43 

30 

48 

0 

43 

30 

43 

48 

2529 

58 

58 

43 

121 

0 

58 

43 

58 

121 

2536 

23 

23 

18 

20 

2 

69 

54 

69 

60 

2588 

232 

232 

185 

335 

0 

232 

185 

232 

335 

5000 

76 

76 

66 

165 

0 

76 

66 

76 

165 

5804 

9 

9 

3 

3 

0 

9 

3 

9 

3 

5805 

18 

18 

6 

6 

0 

18 

6 

18 

6 

5808 

10 

10 

8 

14 

0 

10 

8 

10 

14 

5838 

0 

0 

0 

0 

3 

0 

0 

0 

0 

5849 

9 

9 

7 

7 

2 

27 

21 

27 

21 

5852 

10 

10 

10 

10 

0 

10 

10 

10 

10 

5854 

1 

1 

1 

1 

0 

1 

1 

1 

1 

5855 

1 

1 

1 

1 

1 

2 

2 

2 

2 

5858 

17 

17 

15 

45 

0 

17 

15 

17 

45 

5859 

1 

1 

1 

4 

0 

1 

1 

1 

4 

5863 

4 

4 

4 

4 

1 

8 

8 

8 

8 

TOTAL: 

3,055 

2,377 

3,055 

4,466 

C-14 


ENERGY  CONSERVATION  OPPORTUNITY  (ECO) 


ECO  NO: 

DATE: 

ECO  TITLE: 

INSTALLATION: 

LOCATION: 


2 

4/12/95 

Replace  Existing  Fluorescent  Lighting  With  Electronic  Fluorescent  Lighting 
Fort  Bliss 
El  Paso,  Texas 


A.  Summary: 

Electrical  Energy  Savings 
Electrical  Demand  Savings 
Natural  Gas  Energy  Penalty 
Net  Energy  Savings 
Annual  Cost  Savings 
Total  Investment 
Simple  Payback 
SIR 


1,614,040 

KWH/yr 

9,191 

KW-mo/yr 

949.3 

MMBTU/yr 

4,559 

MMBTU/yr 

231,039 

$/yr 

1,536,567 

$ 

6.6 

yrs 

2.24 

B.  ECO  Description: 


Remove  the  existing  magnetic  ballasts  and  T12  lamps  from  11,952  fluorescent  light  fixtures  and 
replace  them  with  new  electronic  ballasts  and  T8  lamps.  In  some  cases  it  may  be  more  cost 
effective  to  simply  replace  the  entire  light  fixture.  This  project  shall  require  an  engineering 
specification  for  the  new  fluorescent  ballasts  and  lamps,  demolition  and  removal  of  existing 
equipment  and  installation  of  new  equipment.  All  switching  and  circuitry  is  to  remain  the  same. 


C.  Discussion: 

The  facility  currently  has  much  fluorescent  lighting  in  it's  buildings.  These  existing  light  fixtures 
t>’pically  have  the  T12  lamps  and  standard  magnetie  ballasts.  The  existing  fixtures  should  be 
retrofitted  with  new  electronic  ballasts  and  T8  lamps.  These  newer  electronic  ballasts  and  lamps 
are  more  efficient  and  use  less  energy. 


D.  Savings  Calculations: 

The  energy  savings  calculations  were  based  on  the  existing  annual  lighting  energy  consumption 
calculations,  provided  in  Appendix  B.  The  existing  annual  energy  consumptions  of  the 
fluorescent  light  fixtures  were  adjusted  to  account  for  the  higher  efficiency  of  the  new  fixtures 
with  electronic  ballasts  and  T8  lamps.  These  calculations  were  performed  on  both  4'  and  8' 
fluorescent  light  fixtures. 

Fixture  Upgrade  Factors  (f):  The  fixture  upgrade  factors  used  in  the  savings  calculations  are  listed 
in  Figure  C-2,  and  were  calculated  using  fluorescent  ballast  manufacturer's  data  and  the  following 
equation: 


/  = 


(ballast  input 
(ballast  input  watts)Qjjj 
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Figure  C-2.  Fixture  Upgrade  Factors 


EXIST 

FIXTURE 

LIGHT 

SOURCE 

EXIST 

INPUT 

VUMTS 

SUGGESTED 

NEW  FIXTURE 

LIGHT 

SOURCE 

NEW 

INPUT 

WATTS 

FIXTURE 

UPGRADE 

FACTOR 

4,  F40T12  LAMPS 

4,  F32T8  LAMPS 

no 

0.57 

3,  F40T12  LAMPS 

144 

3,  F32T8  LAMPS 

88 

0.61 

2,  F40T12  LAMPS 

96 

2,  F32T8  LAMPS 

62 

0.65 

1,  F40T12  LAMP 

48 

1,  F32T8  LAMP 

31 

0.65 

4,  F96T12  75W  LAMPS 

360 

4,  F96T8  59W  LAMPS 

210 

0.58 

3,  F96T12  75W  LAMPS 

270 

3,  F96T8  59W  LAMPS 

158 

0.59 

2,  F9T12  75W  LAMPS 

180 

105 

0.58 

1,  F96T12  75W  LAMP 

90 

1,  F96T8  59W  LAMP 

53 

Sample  Calculation: 

4'  fluorescent  light  fixtures 
4,  F40T12  lamps  per  fixture 
old  ballast  input  =  192W 
new  ballast  input  =  HOW 


f »  =  037 

(192  W) 

With  the  above  factors  determined,  the  energy  savings  for  each  building  were  calculated  on  the 
spreadsheets  on  pages  C-22  through  C-25.  The  following  sample  calculation  demonstrates  the 
procedure  followed  for  each  building,  based  on  data  from  the  ECO  Data  Sheets  in  Appendix  G. 

Sample  Calculation  for  Building  #1,4  lamp,  F40  Lay-in  fixtures: 

Exist,  fixture  quantity  =  142  (from  data  sheets  in  Appendix  G) 

Fixture  upgrade  factor  =  0.57  (from  Figure  C-2) 

(a)  Fixture  Watt  Savings  (aWj)  for  4  lamp,  F40,  lay-in  fixtures  only:  (see  page  C-22) 

lWj=WqX[  \  -f]  warts 


where, 

Wq  =  exist,  total  fixture  wattage'  =  27,264  KWH/yr 


hWf  =  27,264  ;c  [  1  -  0.57  ]  =  11,724  watts 
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(b)_  "  Total  Fixture  Watt  Savings  for  All  Old  Fixtures  in  Building  #1;  (see  page  C-22) 


tWf  =  16,257  y^atts 


(c)  Lighting  Savings  (aEJ  for  Building  #1  only;  (see  page  C-25) 


a£,  =  iMf  X  H  X  ■  -  - 

^  ^  1,000  W\  yr 


where. 


H  =  annual  lighting  period^  =  2,080  hrs/yr 


=  [l6,257  ;c  2,080  ;c  =  33,815  ^ 

^  1,000  yr 


Total  Lighting  Savings  (aEJ  for  Building  #1  and  0  Duplicate  Buildings:  (see  page  C-25) 


=  33,815  [1  +  0  duplicates]  =  33,815 


KWH 


Total  Demand  Savings  (aD)  for  Building  #1  and  0  Duplicate  Buildings:  (see  page  C-25) 

^  ^  33,815  KWH  ^  yr  ^  12  Mo  ^  KW-Mo 
yr  2,080  hrs  yr  yr 

Total  Cooling  Energy  Savings  (aEc)  for  Building  #1  and  0  Duplicate  Buildings;  (see  page 
C-25) 


aEc  = 


3413  BTU 


KWH 


KWH 


EERx 


1,000  watts 


where. 


EER^  =  cooling  system  efficiency  =  30  BTUAV-hr 
=  percentage  of  year  in  cooling  operation  =  0.68 


_  33,815  (3,413)  0.68  _  ^  KWH 
^  (30  ;c  1,000)  ’  yr 
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(g)  Total  Heating  Energy  Penalty  (aEj^)  for  Building  #1  and  0  Duplicate  Buildings:  (see  page 
-  ■'  C-25) 


(3413  BTU\  „ 

[  KWH  j  "  \MMBW_  MMBTU 
EFFjj  ^  1,000,000  BTU  yr 


where, 


EFF’  =  heating  system  efficiency  =  0.70 

Hh*  =  percentage  of  year  in  heating  operation  =  0.13 


,  _  33,815  (3413)  0.13  ^  21  4 
"  (0.70  a:  1,000,000)  ‘  yr 


The  results  of  the  building  by  building  calculations  are  summarized  on  page  C-25.  Using  these 
figures,  the  Total  Electrical  Energy  Savings  (aE^)  are  as  follows; 


(1,498,140  +  115,900) 


yr 


3,413  BTU  ^ 
KWH 


1  MMBTU 
1,000,000  B7X/. 


=  5,508.7 


MMBTU 

yr 


The  Electrical  Peak  Demand  Cost  Savings  (aC^)  are  as  follows: 

aC^  =  X  Cp 

where, 

Cp  =  avoided  cost  of  demand’  =  $21.50/KW 

aDl=  total  peak  electrical  demand  savings  =  9,191  KW-mo/yr  (see  page  C-25) 


aC^  =  (9,191  X  21.50) 


$197,606 

3^ 


E.  Cost  Estimate 

The  total  construction  and  design  costs  for  this  ECO  were  estimated  on  page  C-20. 


F.  Life  Cycle  Cost  Analysis. 

A  life  cycle  cost  analysis  was  performed  on  this  ECO  using  the  program  Life  Cycle  Cost  In 
Design  (LCCID),  and  data  from  the  above  calculations.  From  this  analysis  were  determined  the 
Total  Annual  Cost  Savings,  the  Savings  to  Investment  Ratio  (SIR),  and  the  Simple  Payback 
Period.  The  summary  sheet  for  the  life  cycle  cost  analysis  is  shown  on  page  C-21.  The  results 
of  the  analysis  are  listed  in  the  project  summary  on  page  C-15. 
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REFERENCES 


1.  From  Appendix  B  calculations  of  existing  annual  energy  consumption  for  this  type  of  fixture  and  building  U\. 

2.  Per  Appendix  B  calculations  for  annual  lighting  periods. 

3.  Reference  Appendix  B  for  cooling  system  efficiency  calculation. 

4.  Reference  Appendix  B  for  cooling  period  calculation. 

5.  Reference  Appendix  B  for  heating  system  efficiency  calculation. 

6.  Reference  Appendix  B  for  heating  period  calculation. 

7.  See  Appendix  A  for  calculation  of  demand  costs. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  BLISS 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  FY95  (92) 

INSTALLATION  &  LOCATION:  FORT  BLISS  REGION  NOS.  6  CENSUS:  3 
PROJECT  NO.  &  TITLE:  03-0185-03  EEAP  LIGHTING  STUDY  SURVEY 
FISCAL  YEMl’'l995  DISCRETE  PORTION  NAME:  ECO-2 

ANALYSIS  DATE:  05-09-95  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  PIEPER 
1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  1374021. 

B.  SIOH  $  80105. 

C.  DESIGN  COST  $  82441. 

D.  TOTAL  COST  (lA+lB+lC)  $  1536567. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 

$  1536567. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1994 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

FUEL  $/MBTU(l)  MBTU/YR(2)  SAVINGS (3)  FACTOR(4)  SAVINGS (5) 


A. 

ELECT 

$ 

6.46 

5509. 

B. 

DKT 

$ 

.00 

0. 

C. 

RESID 

$ 

.00 

0. 

D. 

NAT  G 

$ 

2.27 

-949. 

E. 

COAL 

$ 

.00 

0. 

F. 

PPG 

$ 

.00 

0. 

M. 

DEMAND 

SAVINGS 

N. 

TOTAL 

4559. 

NON 

ENERGY 

SAVINGS (+) 

/  COST( 

35586, 

0. 

0, 

-2153, 

0. 

0, 

197606, 

231039 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


15.08 

18.57 

21.02 

18.58 
16.83 
17.38 
14.88 


14.88 


536640. 

0. 

0. 

-40003. 

0. 

0. 

2940377. 

3437014. 


SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+) / 

(1) 

(2) 

(3) 

COST(-) (4) 

d.  TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST (-) (3A2+3Bd4) $ 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bdl/ ( YRS  ECONOMIC  LIFE) ) $ 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $ 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(6  /  1G)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


0. 

231039. 
6.65  YEARS 
3437014. 
2.24 


8 .  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) : 


7.23  % 
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LIGHT  FIXTURE  TYPE 

WATTS 

PER 

FIXTURE 

FIXTURE 

UPGRADE 

FACTOR 

FIXTURE  WATT  SAVINGS 

BUILDING  NUMBER 

1 

8 

11 

12 

13 

51 

54 

55 

56 

58 

AMP,  F40,  LAY-m  " 

192 

0.57 

11,724 

0 

1,981 

991 

6,109 

4,788 

2,972 

3,880 

8,091 

7,100 

AMP,  F40,  POLYWRAP 

192 

0.57 

2,064 

0 

1,569 

1,734 

826 

0 

83 

330 

0 

0 

AMP.  F40,  LOUVERED 

192 

0.57 

0 

2,724 

0 

0 

4,376 

0 

0 

0 

1,238 

0 

AMP.  F40,  INDUSTRIAL 

192 

0.57 

0 

0 

1,651 

0 

0 

0 

0 

0 

991 

165 

AMP,  F40,  LOUVERED 

144 

0.61 

0 

337 

0 

0 

0 

0 

0 

0 

1,011 

0 

AMP.  F40.  INDUSTRIAL 

144 

0.61 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F40,  LAY-IN 

96 

0.65 

336 

0 

0 

0 

571 

0 

0 

0 

0 

0 

AMP,  F40,  POLYWRAP 

96 

0.65 

168 

0 

269 

470 

168 

0 

437 

0 

437 

0 

AMP,  F40,  LOUVERED 

96 

0.65 

437 

840 

0 

168 

638 

0 

0 

538 

1,814 

571 

AMP,  F40,  INDUSTRIAL 

96 

0.65 

0 

0 

0 

0 

0 

0 

34 

34 

672 

437 

AMP,  F40,  POLYWRAP 

48 

0.65 

17 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP.  F40,  LOUVERED 

48 

0.65 

0 

0 

0 

0 

0 

0 

0 

0 

454 

0 

AMP.  F40,  INDUSTRIAL 

48 

0.65 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP.  F96-75W,  INDUSTRIAL 

360 

0.58 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP.  F96-76W,  INDUSTRIAL 

270 

0.59 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP.  F96-75W.  LOUVERED 

180 

0.58 

1,512 

0 

0 

1,361 

756 

0 

0 

0 

0 

680 

AMP,  F96-75W,  INDUSTRIAL 

90 

0.59 

0 

0 

0 

37 

0 

0 

406 

0 

0 

1,661 

ILDING  TOTALS 

16,257 

3,901 

5,470 

11^9 

13,444 

4,788 

3,931 

4,782 

14,708 

10,614 

LIGHT  FIXTURE  TYPE 

WATTS 

PER 

FIXTURE 

FIXTURE 

UPGRADE 

FACTOR 

FIXTURE  WATT  SAVINGS 

BUILDING  NUMBER 

111 

— 

311 

500 

512 

720 

722 

723 

724 

725 

762 

,AMP,  F40,  LAY-m 

192 

0.57 

165 

248 

11,806 

2,394 

0 

0 

5,779 

1,981 

6,027 

0 

AMP,  F40,  POLYWRAP 

192 

0.57 

2,807 

0 

1,569 

10,320 

0 

0 

0 

0 

0 

2,477 

,AMP,  F40,  LOUVERED 

192 

0.57 

6,770 

0 

30,960 

7,183 

0 

660 

0 

0 

4,954 

0 

.AMP,  F40,  INDUSTRIAL 

192 

0.57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F40,  LOUVERED 

144 

0.61 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.AMP,  F40,  INDUSTRIAL 

144 

0.61 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F40,  LAY-m 

96 

0.65 

0 

34 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F40,  POLYWRAP 

96 

0.65 

739 

773 

0 

1,142 

0 

739 

2,789 

34 

302 

7,862 

AMP,  F40,  LOUVERED 

96 

0.65 

202 

0 

67 

3,662 

5,779 

0 

0 

806 

0 

0 

AMP,  F40,  INDUSTRIAL 

96 

0.65 

0 

0 

0 

0 

0 

0 

403 

403 

538 

0 

AMP,  F40,  POLYWRAP 

48 

0.65 

168 

0 

0 

0 

0 

0 

0 

0 

67 

0 

AMP,  F40,  LOUVERED 

48 

0.65 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.AMP,  F40,  INDUSTRIAL 

48 

0.65 

0 

336 

0 

17 

0 

0 

0 

0 

0 

0 

AMP,  F96-75W,  INDUSTRIAL 

360 

0.58 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F96-75W,  mDUSTRIAL 

270 

0.59 

0 

0 

0 

0 

0 

1,328 

0 

0 

0 

0 

^MP,  F96-75W,  LOUVERED 

180 

0.58 

0 

0 

0 

0 

0 

151 

0 

3,326 

0 

0 

AMP,  F96-75W,  mDUSTRIAL 

90 

0.59 

0 

0 

0 

37 

0 

0 

0 

0 

0 

0 

FILDmG  TOTALS 

10,851 

1,390 

44,402 

24,755 

5,779 

2,879 

8,971 

6,551 

11,888 

10,339 
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LIGHT  FIXTURE  TYPE 

WATTS 

PER 

FIXTURE 

UPGRADE 

FIXTURE  WATT  SAVINGS 

BUILDING  NUMBER 

rlXTUKt 

rAL/ 1  UK 

769 

738 

746 

754 

1,101 

1,102 

1,105 

1,106 

1,178 

1,270 

AMP.  F40,  LAY-IN  •' 

192 

0.57 

1,321 

0 

0 

0 

0 

0 

4,954 

330 

0 

0 

AMP.  F40,  POLYWBAP 

192 

0.57 

0 

0 

0 

165 

1,073 

0 

0 

413 

0 

4,211 

AMP.  F40,  LOUVERED 

192 

0.57 

0 

0 

0 

660 

1,734 

2,477 

0 

0 

0 

0 

AMP,  F40,  INDUSTRIAL 

192 

0.57 

0 

0 

0 

0 

0 

0 

0 

248 

0 

0 

AMP,  F40,  LOUVERED 

144 

0.61 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F40,  INDUSTRIAL 

144 

0.61 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F40,  LAY-IN 

96 

0.65 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F40,  POLYWRAP 

96 

0.65 

101 

403 

1,142 

0 

0 

0 

0 

0 

0 

0 

AMP,  F40,  LOUVERED 

96 

0.65 

0 

941 

403 

0 

0 

0 

0 

0 

0 

0 

rAMP,  F40,  INDUSTRIAL 

96 

0.65 

403 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F40,  POLYWBAP 

4S 

0.65 

252 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F40,  LOUVERED 

48 

0.65 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

,AMP,  F40,  INDUSTRIAL 

48 

0.66 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

,AMP,  F96-75W,  mDUSTBIAL 

360 

0.58 

8,467 

0 

0 

0 

0 

302 

0 

0 

0 

0 

AMP,  F96-76W,  INDUSTRIAL 

270 

0.59 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F96-75W,  LOUVERED 

180 

0.58 

0 

0 

0 

1,814 

302 

0 

0 

983 

0 

0 

AMP,  F96-75W,  INDUSTRIAL 

90 

0.59 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

riLDING  TOTALS 

10,544 

1,344 

1,546 

2,640 

3,109 

2,779 

4,954 

1,974 

0 

4,211 

LIGHT  FIXTURE  TYPE 

WATTS 

PER 

CIVXI  tDC 

FIXTURE 

UPGRADE 

tTAPTOP 

FIXTURE  WATT  SAVINGS 

BUILDING  NUMBER 

rlX  1  UKt 

r AU 1  UK 

1,271 

2,322 

2,320 

2,333 

2,354 

2,527 

2,528 

2,529 

2,536 

2,588 

AMP,  F40,  LAY-m 

192 

0.57 

0 

0 

0 

0 

0 

2,559 

0 

0 

0 

0 

AMP,  F40,  POLYWRAP 

192 

0.57 

0 

0 

413 

0 

0 

660 

0 

0 

0 

0 

AMP.  F40.  LOUVERED 

192 

0.57 

0 

0 

0 

0 

0 

7,018 

0 

0 

0 

826 

AMP,  F40,  INDUSTRIAL 

192 

0.57 

0 

0 

0 

0 

0 

0 

0 

1,981 

0 

248 

AMP,  F40,  LOUVERED 

144 

0.61 

0 

0 

0 

0 

0 

3,763 

0 

0 

0 

5,841 

AMP,  F40,  INDUSTRIAL 

144 

0.61 

0 

0 

0 

0 

0 

14,321 

0 

0 

0 

0 

AMP,  F40,  LAY-m 

96 

0.65 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  P40,  POLYWBAP 

96 

0.65 

0 

34 

0 

571 

269 

638 

269 

2,486 

336 

0 

AMP,  F40,  LOUVERED 

96 

0.65 

0 

0 

0 

0 

0 

370 

0 

0 

0 

6,048 

LAMP,  F40,  mDUSTRIAL 

96 

0.65 

0 

0 

0 

2,520 

0 

0 

0 

0 

0 

4,469 

amp,  F40,  POLYWBAP 

48 

0.65 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

LAMP,  F40,  LOUVERED 

48 

0.65 

0 

0 

0 

0 

0 

1,075 

0 

0 

0 

AMP,  F40,  mDUSTRIAL 

48 

0.65 

0 

0 

0 

0 

0 

0 

0 

0 

0 

638 

AMP,  F96-75W,  mDUSTRIAL 

360 

0.58 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F96-75W,  mDUSTRIAL 

270 

1  0.59 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F96-75W,  LOUVERED 

180 

»  0.58 

1,663 

0 

0 

0 

0 

0 

0 

0 

0 

756 

LAMP,  F96-75W,  mDUSTRIAL 

90 

1  0.59 

0 

0 

0 

0 

c 

0 

0 

0 

0 

JILDmO  TOTALS 

1,66S 

3^ 

413 

3,091 

269 

30,404 

269 

4,468 

336 

18,825 
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LIGHT  FIXTURE  TYPE 

WATTS 

PER 

FIXTURE 

UPGRADE 

FIXTURE  WATT  SAVINGS 

BUILDING  NUMBER 

FIXTURE 

rAL 1  UK  - 

5,000 

5,804 

5,805 

5,808 

5,838 

5,849 

5,852 

5,854 

5,855 

5,858 

AMP,  F40,  LAY-m  •' 

192 

0.57 

0 

7,761 

3,137 

2,394 

8,999 

6,109 

3,468 

7,265 

5,944 

0 

AMP.  F40,  POLYWBAP 

192 

0.57 

991 

2,642 

0 

4,458 

0 

0 

2,064 

0 

0 

0 

AMP,  F40,  LOUVERED 

192 

0.57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP  F40,  INDUSTRIAL 

192 

0.57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP.  F40,  LOUVERED 

144 

0.61 

225 

0 

0 

0 

0 

0 

112 

0 

0 

2,303 

AMP,  F40,  INDUSTRIAL 

144 

0.61 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F40,  LAY-IN 

96 

0.65 

0 

168 

0 

0 

0 

134 

0 

0 

0 

0 

AMP,  F40,  POLYWRAP 

96 

0.65 

101 

672 

806 

1,008 

134 

302 

67 

202 

0 

0 

AMP,  F40,  LOUVERED 

96 

0.65 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F40,  INDUSTRIAL 

96 

0.65 

0 

269 

403 

0 

0 

0 

0 

0 

0 

0 

AMP,  F40,  POLYWRAP 

48 

0.65 

0 

672 

0 

336 

84 

0 

0 

0 

0 

0 

AMP.  F40,  LOUVERED 

48 

0.65 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F40,  INDUSTRIAL 

48 

0.65 

806 

0 

0 

0 

0 

0 

0 

0 

0 

0 

,AMP,  P96-75W,  INDUSTRIAL 

360 

0.58 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F96-76W,  INDUSTRIAL 

270 

0.59 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F96-75W,  LOUVERED 

180 

0.58 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AMP,  F96-75W,  INDUSTRIAL 

90 

0.59 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ILDING  TOTALS 

2,123 

12,183 

4,347 

8,196 

9,167 

6,546 

5,711 

7,467 

5,944 

2,303 

LIGHT  FIXTURE  TYPE 

WATTS 

PER 

dv*ri  iDC 

FIXTURE 

UPGRADE 

FIXTURE  WATT  SAVINGS 

BUILDING  NUMBER 

rlXTUKt 

rALr  1  UK 

5,859 

5,863 

AMP,  F40,  LAY-IN 

192 

0.57 

2,477 

0 

AMP,  F40,  POLYWRAP 

192 

0,57 

0 

4,788 

AMP,  F40,  LOUVERED 

192 

0.57 

0 

0 

AMP.  F40,  INDUSTRIAL 

192 

0.57 

0 

0 

J^MP,  F40,  LOUVERED 

144 

0.61 

0 

0 

AMP,  F40,  INDUSTRIAL 

144 

0.61 

0 

0 

AMP,  F40,  LAY-IN 

96 

0.65 

34 

0 

AMP,  F40,  POLYWRAP 

96 

0.65 

134 

0 

AMP,  F40,  LOUVERED 

96 

0.65 

0 

0 

AMP,  F40,  INDUSTRIAL 

96 

0.65 

1,747 

0 

AMP,  F40,  POLYWRAP 

48 

0.65 

0 

235 

AMP,  F40,  LOUVERED 

48 

0.65 

0 

0 

LAMP,  F40,  INDUSTRIAL 

48 

0.65 

0 

0 

LAMP,  F96-75W,  INDUSTRIAL 

860 

0.58 

0 

0 

LAMP,  F96-75W,  INDUSTRIAL 

270 

0.59 

0 

0 

AMP,  F96-75W,  LOUVERED 

180 

1  0.58 

0 

0 

LAMP,  F96-75W,  INDUSTRIAL 

90 

1  0.59 

0 

c 

IjILDING  TOTALS 

4,392 

5,02^ 
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UNIQUE 

BLDG. 

NO. 

TOTAL 

FIXTURE 

WATT 

SAVINGS 

LIGHTING 

PERIOD 

HRSA'R 

LIGHTING 

SAVINGS 

KWHA'R 

NO.  OF 
SIMILAR 
BLDGS. 

TOTAL 

LIGHTING 

SAVINGS 

KWHA'R 

TOTAL 

DEMAND 

SAVINGS 

KW-MO/YR 

TOTAL 

COOLING 

SAVINGS 

KWHA'R 

TOTAL 

HEATING 

PENALTY 

MMBTUA'R 

1 

16,258 

2,080 

33,817 

0 

33,817 

195 

2,616 

21.4 

8 

..  3,901 

2,080 

8,114 

0 

8,114 

47 

628 

5.1 

11 

2,080 

11,378 

5 

68,268 

394 

43.3 

12 

4,761 

2,080 

9,903 

2 

29,709 

171 

2.298 

18.8 

13 

13,444 

2,080 

0 

27,964 

161 

2,163 

17.7 

51 

4,788 

2,080 

9,959 

0 

9,959 

57 

770 

6.3 

54 

3,932 

2,080 

8,179 

0 

8,179 

47" 

633 

5.2 

55 

4.782 

2,080 

9,947 

0 

9,947 

57 

770 

6.3 

56 

14,708 

2,080 

30,593 

0 

30,593 

176 

2,367 

19.4 

58 

10,614 

2,080 

22,077 

0 

22,077 

127 

1,708 

14.0 

111 

10.851 

2.080 

22,570 

0 

22,570 

130 

1,746 

14.3 

311 

1,391 

2,080 

2,893 

0 

2,893 

17 

224 

1.8 

500 

44,402 

2,080 

92,356 

2 

277,068 

1,598 

21,434 

175.6" 

512 

24,755 

2,080 

51,490 

2 

154,470 

891 

11,950 

97.9 

720 

5,779 

2,080 

12,020 

1 

24,040 

139 

1,860 

15.2 

722 

2,080" 

5,986 

0 

5,986 

35 

463 

3.8 

723 

2,080 

18,660 

1 

37,320 

215 

2,887 

23.7 

724 

6.550 

2,080 

13,624 

0 

13,624 

79 

1,054 

8.6 

725 

11,888 

2,080 

24,727 

0 

24,727 

143 

1,913 

15.7 

10.339 

2,080 

21,505 

3 

86,020 

496 

6,655 

54.5 

769 

10,544 

2.080 

21,932 

1 

43,864 

253 

3,393 

27.8 

738 

1,344 

2,080 

2,796 

1 

5,592 

32 

433 

3.5 

746 

2,080 

3,214 

0 

3,214 

19 

249 

2.0 

754 

2,639 

2,080 

5,489 

0 

5,489 

32 

425 

3.5 

1101 

3,109 

1,040 

3,233 

9 

32,330 

373 

2,501 

20.5 

1102 

2,779 

1,040 

2,890 

4 

14,450 

167 

1,118 

9.2 

1105 

4.954 

l,040l 

5,152 

1 

10,304 

119 

797 

6.5 

1106 

1,974 

1,040 

2,053 

1 

4,106 

47 

318 

2.6 

1178 

0 

1,040 

0 

3 

0 

0 

0 

0.0 

1270 

4.211 

2,080 

8,759 

4 

43,795 

253 

3,388 

27.8 

1271 

1.663 

2,080 

3,459 

4 

100 

1,338 

11.0 

2322 

34 

1,040 

35 

3 

140 

11 

0.1 

2320 

413 

l,040l 

430 

16 

7,310 

84 

566 

4.6 

2333 

3,091 

1,04^ 

3.215 

7 

25,720 

297! 

1,990 

16.3 

2354 

269 

1,040 

280 

1 

560 

6 

43 

0.4 

2527 

30,404 

2,080 

63,240 

0 

63,240 

365 

40.1 

2528 

269 

2,080 

560 

0 

560 

3 

43 

0.4 

2529 

4,467 

2,080 

9,291 

0 

■E^l 

54 

719 

5.9 

2536 

336 

2,080 

699 

2 

2,097 

12 

162^ 

1.3 

2588 

18.826 

2,080 

39,158 

0 

39,158 

226 

3,029 

24.8 

5000 

2,123 

2,080 

4,416 

0 

4,416 

25 

342 

2.8 

5804 

12,184 

2,080 

25,343 

0 

25,343 

146 

1,961 

16.1 

5805 

4,346 

2,080 

9,040 

0 

9,040 

52 

699 

5.7 

5808 

8,196 

2,080 

17,048 

0 

17,048 

98 

1,319 

10.8 

5838 

9,167 

2,080 

19,067 

3 

76,268 

440 

5,900 

48.3 

5849 

6,545 

2,080 

13,614 

2 

40,842 

236 

3,160 

25.9 

5852 

5,711 

2,080 

11,879 

0 

11,879 

69 

919 

7.5 

5854 

7,467 

2,080 

15,531 

0 

15,531 

90 

1,201 

9.8 

5855 

5,944 

2,080 

12,364 

2 

37,092 

214 

2,869 

23.5 

5858 

2,080 

4,790 

0 

4,790 

28 

371 

3.0 

5859 

4,392 

2,080 

9,135 

0 

9,135 

53 

707 

5.8 

5863 

5,023 

2,080 

10,448 

1 

20,896 

121 

1,617 

13.2 

TOTALS 

: 

1,498,140 

9,191 

115,900 

949.3 
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DETAILED  SCOPE  OF  WORK 
CONTRACT  NO.  DACAC63 - 94 -D- 0015 
DELIVERY  ORDER  NO. 

1,  The  Architect-Engineer  (A-E)  shall  furnish  all  services, 
material,  supplies,  plant,  labor,  equipment,  investigations, 
studies,  superintendence  and  travel  as  required  in  connection 
with  the  below  identified  project  for  design  in  accordance  with 
the  original  basic  contract  and  this  Detailed  Scope  of  Work. 
Appendix  "A”  of  the  basic  contract  shall  be  followed  for 
performance  requirements  for  A-E  services,  \4here  this  Detailed 
Scope  of  Work  conflicts  with  Appendix  "A",  this  Detailed  Scooe  of 
Work  shall  govern. 


INSTALLATION  PROJECT  TITLE 

Fort  Bliss,  TX  (EEAP)  Lighting  Survey  Study 


2 .  Th*e  work  and  other  related  data  and  services  required  in  this 
Delivery  Order  shall  be  accomplished  within  the  time  schedule 
required,  in  accordance  with  the  subject  stated  above  and  scope 
of  work  described  in  paragraph  3  below.  The  schedule  for 
delivery  of  data  to  the  Contracting  Officer  is  in  calendar  days 
as  follows: 

DELIVERY 

SCHEDULE 


a.  Interim  Submittal (s) 

and  Related  data  for  Studies 
(See  Annex  A  for  Niomber  of 
Copies) 


75  calendar  days 
after  receipt  of 
signed  D.O. 


b.  Pre- Final  Submittal (s) 
(12  copies) 


85  calendar  days 
after  approval  of 
Interim  submittal 


c.  Final  Submittal 

(original  and  All  Data 
Developed  under  this  submital) 


100  calendar  days 
after  approval  of 
the  Pre- final 


(See  Annex  "A"  page  A-1  for  Government  Furnished  Items) 


3.  The  items  of  work  included  in  this'  Delivery  Order  shall  be  in 
accordance  with  criteria  furnished  at  the  Scoping  Conference  held 
on  April  21,  1994  at  Fort  Bliss,  TX.  The  services  to  be  provided 
shall  include,  but  not  be  limited  to,  the  following  Scope  of 
Work. 


a.  Items  of  Work:  (See  the  enclosed  General  and  Detailed 
Scope  of  Work) . 
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1.  BRIEF  DESCRIPTION  OF  WORK:  The  Architect-ungineer  (AE)  shall. 

1  1  Perform  a  limited  site  survey  of  specific  buildings  or 
areas-*  to  collect  all  data  required  to  evaluate  the  speci 
included  in  this  study. 

1.2  Evaluate  specific  ECOs_to  determine  their  energy  savings 
potential  and  economic  feasibility. 

1.3  Provide  project  documentation  for  recommended  ECOs  as 
detailed  herein. 

1.4  Prepare  a  comprehensive  report _ to  document  all  work  per¬ 
formed,  the  results  and  all  recommendations. 

2 .  GENERAL 

2.1  This  Study  is  limited  to  the  evaluation  of  the 
buildings,  systems,  or  ECOs  listed  in  Annex  A,  D^T-AIL^D  SCOP-.  0- 

WORK . 

"2  2  The  information  and  analysis  outlined  herein 
ered  to  be  minimum  requirements  for  adequate  performance 

study . 

2.3  For  the  buildings,  systems  or  ECOs  listed  in  Auinex  A,  all 
methods  of  energy  conservation  as  relates  to  lighting,  as 
its  effects  on  HVAC  systems,  and  which  are  reason^-e  and  p  a 
cal  shall  be  considered,  including  of  operation  ^ 

the  report  with  reasons  for  elimination. 

2  4  The  study  shall  consider  the  use  of  all  ^-S^ting  sources 
applicable  to  each  building,  system,  or  ECO,  including  a  e 
lighting  system  changes  may  have  on  HVAC  systems. 

2  5  The  "Energy  Conservation  Investment  Program  (ECIP)  Guid- 
ance^  desc?ibeS  i^letter  from  DAIM-FDF-U,  dated  10  Jan  195^  ®s- 
1-ablishes  criteria  for  ECIP  projects  and  shall  be  used  for  perform 
iSg  thf  Lonomfc  Ll?5ses  of  all  ECOs  and  projects.  The  program^_ 
Life  Cycle  Cost  In  Design  (LCCID)  ,  has  been  deve-oped  fo  P 
ina  life  cycle  cost  calculations  in  accordance  with  ECI  gu 
lines  and  is  referenced  in  the  ECIP.  Guidance.  If  any 
4-v,=r>  TTOTn  -it?  nrooosed  for  life  cycle  cost  analysis,  it  must  use 

SS  mode  of  ca!cS?at!on  specif ied^n  the  ECIP  Guidance.  The  output 

must  be  in  the  format  of  the  ECIP  LCCA  summary  sheet,  and  it  must 
be  submitted  for  approval  to  the  Contracting  Officer. 
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2.6  Energy  conservation  opportunities  determined  to  be  techni¬ 
cally  and  economically  feasible  shall  be  developed  into  projects 
acceptable  to  installation  personnel.  This  m.ay  involve  combining 
similar  ECOs  into  larger  packages  which  will  qualify  for  ECIP,  or 
OSJ'l  funding,  and  determining  in  coordination  with  installation 
personnel  the  appropriate  packaging  and  implementation  approach 
for  all  feasible  ECOs. 

2.6.1  Projects  which  qualify  for  ECIP  funding  shall  be  identi¬ 
fied,  separately  listed,  and  prioritized  by  the  Savings  to  Invest¬ 
ment  Ratio  (SIR) . 

2.6.2  All  feasible  non-ECIP  projects  shall  be  ranked  in  order 
of  highest  to  lowest  SIR. 

3.  PROJECT  MANAGEMENT 

3.1  Proi ect  Managers .  The  AE  shall  designate  a  project  manag¬ 
er  to  serve  as  a  point  of  contact  and  liaison  for  work  required 
under  this  contract.  Upon  award  of  this  contract,  the  individual 
shall  be  immediately  designated  in  writing.  The  .AE's  designated 
project  manager  shall  be  approved  by  the  Contracting  Officer  prior 
to  commencement  of  work.  This  designated  individual  shall  be 
responsible  for  coordination  of  work  required  under  this  contract. 
The  Contracting  Officer  will  designate  a  project  manager  to  serve 
as  the  Government's  point  of  contact  and  liaison  for  all  work  re¬ 
quired  under  this  contract.  This  individual  will  be  the  Govern¬ 
ment's  representative. 

3.2  Installation  Assistance .  The  Commanding  Officer  or  autho¬ 
rized  representative  at  the  installation  will  designate  an  individ¬ 
ual  to  assist  the  A-S  in  obtaining  information  and  establishing 
contacts  necessary  to  accomplish  the  work  required  under  this  con¬ 
tract.  This  individual  will  be  the  installation  representative. 

3.3  Public  Disclosures .  The  AE  shall  make  no  public  announce¬ 
ments  or  disclosures  relative  to  information  contained  or  devel¬ 
oped  in  this  contract,  except  as  authorized  by  the  Contracting 
Officer. 

3.4  Meetings .  Meetings  will  be  scheduled  whenever  requested 
by  the  AE  or  the  Contracting  Officer  for  the  resolution  of  ques¬ 
tions  or  problems  encountered  in  the  performance  of  the  work.  The 
AE's  project  manager  and  the  Government's  representative  shall  be 
required  to  attend  and  participate  in  all  meetings  pertinent  to 
the  work  required  under  this  contract  as  directed  by  the  Contract¬ 
ing  Officer.  These  meetings,  if  necessary,  are  in  addition  to  the 
presentation  and  review  conferences. 

3.5  Site  Visits .  Inspections ,  and  Investigations .  The  AE 
shall  visit  and  inspect/investigate  the  site  of  the  project  as 
necessary  and  required  during  the  preparation  and  accomplishment 
of  the  work. 
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3 . 6  Records 

1  The  PE  shall  provide  a  record  of  all  significant  confer- 

iSLiSattd^’’  SJsf rSfo^dl  ^JalfSlatJrl^shanldlnSp^ 

S?;?rg^re‘rsorn:??^a;ecr^fa^S;^ira“d'1oLiL??fs^?^ 

AS^shall^forvard  to  the  Contracting  Officer  within  ten  calenda 
days,  a  reproducible  copy  of  the  records. 

ISO  The  AE  shall  provide  a  record  of  requests  for  and/or 

receip^of  Government-furnished  material,  data,  documents  inforaa- 

which  if  not  furnished  in  a  timely  manner,  would  sig 
'-ntlv"  impair  the  normal  progression  of  the  work  under  this 
^on^rSct  SfrLo^Ss.  shall  L  Lted  and^shall  identify  the  con-^ 
tract  number  and  modification  number,  if  applicc.  .  j_  , 
forward  to  the  Contracting  Officer  within  ten  calendar  days, 
reorSuciSlf^op?  of  the  lecord  of  request  or  receipt  or  material. 


receipt  of  cSv-ernment-fuLished  material,  _data,  documents  inf oma- 

which  if  not  furnished  in  a  timely  m.anner,  would  sig 
'-ntlv"  impair  the  normal  progression  of  the  work  under  this 
^on^rSct  SfrLo^Ss.  shall  L  Lted  and^shall  identify  the  con-^ 
tract  number  and  modification  number,  if  applica  .  , 

forward  to  the  Contracting  Officer  within  ten  calendar  days, 
reprSuciSlf^op?  of  the  lecord  of  request  or  receipt  or  material. 

••7  7  Interviews  The  AE  and  the  Government's  representative 
shal^LndSc^nff 'and  exit  interviews  with  Che  Director  of  P^- 
lic  Works  and  Logistics  (DPWL)  before  starting  work  at  the  “SCaX 
li?ioS  and  afte?  cLpletion  of  the  field  work.  The  Government's 
representative  rtall%chedule  the  interviews  at  least  one  week  in 

advance . 

371  Entry  The  entry  interview  shall  describe  the  intended 
nroctitris  iSr^he  survey  a^d  shall  be  conducted  prior  to  commenc- 
L  the  facility  As  a  minimum,  the  interview  shall  cover 

the  following  points: 

a.  Schedules. 

b.  Names  of  energy  analysts  who  will  be  conducting  the  site 
survey . 

c .  Proposed  working  hours . 

d.  Support  requirements  from  the  Director  of  Public  Works  and 
Logistics . 

3.7.2  Exit.  The  exit  interview  shall  briefly  describe  the 

items  surveyed  and  probable  areas  of  energy  ^°5J®^f^^°55irector  of 
interview  shall  also  solicit  input  and  advice  from  the  Director 

Public  Works  and  Logistics. 

4  SERVICES  AND  MATERIALS.  All  services,  materials 
specifically  enumerated  to  be  furnished  by  the  Jjr  ' 

supervision  and  travel  necessary  to  perform  gum 

the  data  required  under  this  contract  are  included  in  the  lump 

price  of  the  contract. 
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5  PROJECT  DOC^ENTATION.  All  energy  conservation  opportunities 
which  the  AE  has  considered  shall  be  included  in  one  of  the  follow¬ 
ing  categories  and  presented  in  the  report  as  such: 

5  T  ECIP  Pron ect s .  To  qualify  ss  an  ECIP  project,  an  ECO,  or 
several  ^COs  which  have  been  combined,  must  have  a  construction  ^ 
cost  estimate  greater  than  $300,000,  a  Savings  to  Investment  Ratio 
Greater  than  1T25  and  a  simple  payback  period  of  less  than  ten 
vears  The  overall  project  and  each  discrete  part  of  the  project 
shall 'have  an  SIR  greater  than  1.25.  All  projects  meeting  the 
above  criteria  shall  be  arranged  as  specified  in  paragraph  2.6.1 
-nd  shall  be  provided  with  programming  documentation.  Programming 
documentation  shall  consist  of  a  DD  Form  1391,  life  cycle  cost 
analysis  (LCCA)  summary  sheet  (s)  (with  necessary  backup  data  to 
verify  the  numbers  presented) ,  and  a  Project  Development  Brochure 
(PD3)  A  life  cycle  cost  analysis  summary  sheet  shall  be  developed 
for  each  ECO  and  for  the  overall  project  when  more  than  one  ECO  _ 
are  combined.  The  energy  savings  for  projects ^ consisting  of  multi¬ 
ple  ECOs  must  take  into  account  the  synergistic  effects  of  the 
individual  ECOs . 

*•5  2  Non-ECIP  Projects .  Projects  which,  do  not  meet  ECIP  crite¬ 
ria  with  regard  to  cost  estimate  or  payback  period,  but  which  have 
an  SIR  greater  than  1.25  shall  be  documented. ^ Projects  or  ECOs  in 
th-is  category  shall  be  arranged  as  specified  in  paragraph  2.6.2 
ar^d  shall  be  provided  with  the  following  documentation:  tne  life 
cycle  cost  analysis  (LCCA)  summary  sheet  completely  filled  out,  a 
description  of  the  work  to  be  accomplished,  backup _ data  for  the 
LCCA  ie  energy  savings  calculations  and  cost  estimate (s) ,  and^ 
the  kmpie  payback  period.  The  energy  savings  for  projects  consist¬ 
ing  of  multiple  ECOs  must  take  into  account  the  synergistic  ef¬ 
fects  of  the  individual  ECOs.  In  addition  these  projects  shall 
have  the  necessary  documentation  prepared,  as  required  by  the  Gov¬ 
ernment's  representative,  for  one  of  the  following  categories: 

a.  0  &  M  Energy  Projects:  An  OSH  Energy  project  is  one  that 
results  in  needed  maintenance  or  repair  to  an  existing  facility, 
or  replaces  a  failed  or  failing  existing  facility,  and  also  re- _ 
suits  in  energy  savings.  The  criteria  are  similar  to  the  criteria 
for  ECIP  projects,  ie,  $300,000  construction  cost,  SIR  >  1.25,  and 
simple  payback  period  of  less  than  ten  years.  In  addition,  if  the 
project  would  replace  a  system  or  equipment  that  is  considered _ 

'  f or  failing'  due  solely  to  obsolete  technology  or  ineffi" 
ciency,  the  equipment  to  be  replaced  must  have  been  in  use  for  at 
least  three  years;  and  the  simple  payback  period  must  be  three 
years  or  less. 

b.  Low  Cost /No  Cost  Projects.  These  are  projects  which  the 
Director  of  Public  Works  and  Logistics  (DPWL)  can  perform  using 
his  resources.  Documentation  shall  be  as  required  by  the  DPWL. 

5,3  Nnnfeasible  ECOs .  All  ECOs  which  the  AE  has  considered 
but  which  are  not  feasible,  shall  be  documented  in  the  report  with 
reasons  and  justifications  showing  why  they  were  rejected. 
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6.  nrTMLED  SCOPE  OF  WORK.  The  Detailed  Scope  of  Work  is  con¬ 
tained  in  Annex  A. 

7.  WORIO  TO  BE  ACCOMPLISHED. 

7.1  Psrfo™  a  Li^  "halWDtaiyn 

necessary  document  his  sice  survey  on  forms  devel- 

site  survey.  ih_  ■  sha  fo-'-ms  and  submit  these  completed 

oped  for  the  su^ey,  “  L^ght'^evels  shall  be  measured  under 

forms  as  part  Oj-  the  areas  or  spaces  being  evaluat- 

typical  operating  condi  ,  rendit-'on  and  current  maintenance 

ea:  The  requirements  for  color^renar.-on^and^cu,^^^^^,^^ 

Jvtl«ciOTs"®All  test  and/or  measurement  equipment  shall  be  proper- 
ly  calibrated  prior  to  its  use. 

7  2  Evaluate  Selected  EC^-  The  AE  shall  analyze  the  2C0s 
•  Annpv  A  These  ECOs  shall  be  analyzed  in  detail  to 

listed  1  --  fe-sibilitv  Savings  to  Investment  Ratios  (SIRs) 

^’'^■"^■^DSclipfiOTfo?  thrprSduct5!’'mllSa?ti?ers°caCalog  cuts, 

costs  associated  with  rehab  work  (architectural,  electrical,  m_ 
SKl'^bi’  comSa?ed^witria?eirrlcomeSed°b?®chS  Illumination  Engi- 

?y"^riile"cycircost“;LlysJL  ISn^ary  shSet ,  shall  be  prepared  for 
elch  ECO  and  included  as  part  of  the  supporting  data. 

7.3  Combine  ECOs  Into  Recommend^  Psojec^.  During  the  1"'—- 

im  “ft^fed  pacrag??rS  reco^.enSSd^ScSs^^ 

intfprSec?!  fS?  ?mplLlnlition  lome  prefects  may  be  a  co^ina- 
iTcn  iS5e«rEC0s!  and  others  may  contain  only  one_^  aphs 

projects  will  be  evaluated  and  arranged  as  outlined  in  paragraphs 

?  c;  9  and  5  3  Energy  savings  calculations  shall  take  into 
acciunt'thi  tynergisfio^ffects'of  multiple  ECOs  “jthin  a  proiect 
t->na  affarfa  of  one  oroiect  upon  another.  The  results  or  unrs. 
Sffort  will  be  reported^in  the  Final  Submittal  per  par  7.4.2. 

7.4  .Qubmittals,  Prfisentations  ^  Review^.  The 

Dlished  shall  be  fully  documented  by  a  comprehensive  *  Tabs 

plisnea  snail  ^  ^  contents  and  shall  be  indexed.  Tabs 

anri^dividers  shall  clearly  and  distinctly  divide  sections,  subsec- 
and  3^®^  All  pages  shall  be  numbered.  Names  of  the 

pe?sS;s  primSi^y  responsible  for  the  project  shall  be  includ- 
ed!?he  AE  Sail  give  a  formal  presentation  of  the  interim  submit¬ 
tal  to  installation,  command,  and  other  Government  personne  . 
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QTndes  or  view  araohs  showing  the  results  of  the  stuov  ^ate 
??  V.O  us-d  during  the  presentation.  During  the  presentation, 

Personnel  in  attendance  shall  be  given  atr.ple  opportunity  to 
tne  personnel  in  ™  changes  deemed  necessary  to  the 

ask_quesrion  conference  will  be  conducted  the  same  day,  follow- 

orelei?at?on  Each  comment  presented  at  the  review  confer- 
S?ll  b»  d^scu=sed  and  resolved  or  action  items  assigned  it 
ence  the  presentation  and  review  conference  will 

is  anticipate  _  working  day  The  oresentation  and  re¬ 
require  at  thi  iLtaliation  on  the  date  agreeable 

■i^i^hfDirlctL  of  PubUc  works  and  Logistics,  the  AE  and  the 
to  the  °g_tative.  The  Contracting  Officer  may  require 

Governmen  .  document  (s),  if  such  document  _(s)  are_not  ap¬ 

proved  because  they  are  determined  by  the  Contracting  Officer  to 
be  inadequate  for  the  intended  purpose. 

7  4  1  interim  Submittal,  .^ui  interim  pport  shall  be  submit - 
^nr' review  after  the  field  survey  has  been  completed  and  an 
anfljsis  has  been  performed  on  all  of  the  ECOs  Jhe  report  shall 
•  t-he  work  which  has  been  accomiplished  to  date,  illustrat  _ 

shall  be  summarized  by  lists  as  follows. 


one 

5.3. 


a  an  PCOs  eliminated  from  consideration  shall  be  grouped  into 
?istL|  Sfth  reasons  for  their  elimination  as  discussed  rn  par 


b  All  ECOs  which  were  analysed  shall  be  grouped  into  two  list 
ings, 'recommended  and  non-recommended,  each  ^  °ea 

descending  SIR.  These  lists  may  be  subdivided  by  builaing  or  area 
as  appropriate  for  the  study. 

Tha  am  shall  submit  the  Scope  of  Work  and  any  modifications  to  the 
SeSpi^of  woik  as  an  appendix  to  the  report.  A  narrative  su^a^ 
describing  the  work  and  results  to  date  shall  be  a  paru  of  this 
at  the  Interim  Submittal  and  Review  Conference,  the 
Kvemnlit'f  aS  AE^s  ^Sresentatives  shall  coordinate  with  the 
Director  of  Public  Works  and  Logistics  to  provide  the  AS  ^ 

?ecciOT  for  packaging  or  combining  ECOs  for  programming 

A  rulers  n the  fiscal  year  for  which  the  prograrnming  or 
?mpllmlnta?ion  documentation  shall  be  prepared.  The  su^ey  foms 
completed  during  this  audit  shall  be  submitted  with  this  report. 
The* survey  forms  only  may  be  submitted  in  final  fom  with  this 
InLit^Il^  T^v  should  be  clearly  marked  at  the  time  of  submis- 
SIS  tttt'thl^rJ  to  be  retained":  They  shall  be  bound  in  a  stan- 
da?d  three-ring  binder  which  will  allow  repeated  disassembly  and 
reassembly  of  the  material  contained  within. 
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17 •r,-!  Qii>7mii-tal  The  AE  shall  prepare  and  suomiC  the 
7.4.2  Final  :  of  the  report  are  100%  complete  and 

final  report  wnen  all  s  _  KrT>■i^^a^  have  teen  fe^olved.  The 

all  coipments  from  the  the  study  an^anv  modifica- 

AB  shall-  submit  the  Scope  or  ^ork  f or  the  stuay  - 

t ions  "to  the  scope  of  Work  as  an  conclusions  and  recom- 

report  shall  contain  °Lt?ng  d';!  meth^^ 

mendations,  together  with  all  raw  integrate  all 

of"hrl?uay.“recoS;.enSl  .as  ^e.e^ined  in 

iror^ance  “ith  Paragraph  5  , 

ty.  by  SIR.  The  lists  final  report  and  all  appendi- 

^""°sh^i''be''bounf  L  s?andard^thre^ring  binders  which  will  allow 
JIneKjd  d^SasseSSly  and  reassembly .  The  final  report  shall  be 
arranged  to  include: 

a  4n  Executive  Summary  to  give  a  brief  overview  of  '"^at  was 
^  ’  i'.;  chors  -nd  the  results  of  this  study  using  grapns,  table 
SS^ha^ts  tstSch  L  possible  (See  Annex  B  for  minimnm  retire- 

ments) . 

h  The  narrative  report  describing  the  problem  to  be  studied, 
the 'appSLS  to  be  used!  and  the  results  of  this  stuay. 

C.  Documentation  for  the  recorrmended  projects: 

1)  Backup  information  as  specified  in  paragraph  5.1 

2)  For  any  recommendation  that  would  require  ^ 

layout  ol  figures,  a  one-line  drawing  or  the  area  with^  cir 
cuiting  and  switching  is  required. 

d.  Appendices  to  include  as  a  minimum: 

1)  Energy  cost  development  and  backup  data 


2) 


Detailed  calculations 


3)  Cost  estimates 

4)  Computer  printouts  (where  applicable) 

5)  Scope  of  Work 
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annex  a 


nKTAILSD  SCOPS  OF  WORK 
PYQ.1  lIGWTTNG  SCn^'^'E.Y.  FORT  BLISS^ 


TEXAS 


,  All  facilities  to  be  investigated  in  this  stndy  are  located  on 
Fort  Bliss  in  El  Paso,  Texas. 

3.  The  General  Scope  of _^Worh^outlines  -^j^,nfsts'?he'"5efif?"= 
and  the  xf  conflicts  arise  between  ^he  Genera 

jrdihrDelairef  Scopes  Xf.  the  Detailed  Scope  of  Worh  shall 

govern . 

•of- a  of  identifying  and  evaluating  energy ^conser 
3.  The  work  %  or  liaLing  systems  in  specific  facil- 

vation  opportunities  (^^Os)  for  ^  J  ;^nex  D.  The  ECOs 

i^^llne^  ^1L°toTe®-alSafe°d%l%Slicable  for  the  buildings 

listed  in  Annex  E. 

Au;;ex  E  has  been  tentatively  gf^t^iS^VSy^bf  applfiS^tf  ' 

buildings  ,  so  that  the  M  will  be  LquirVd  to  verify 

all  buildings  in  the  same  g  ^Inu.-nrouqh  of  all  buildings.  Build- 
fn^sir?L"™xl5B"|rS?;  S?:s?;of  ^cSS?sf  be  evaluated  individual- 

5,  completion  and  ®?J?®'^p-^gnts*on°this^contSct .  The  ‘ 

nnaf^eplr?  fSr  ?his  S!?dy  shall  be  due  not  later  than  180  days 
after  Notice  to  Proceed. 

PERCENT  OF  CONTRACT  AMOUNT 

attthortzed  for  payment - 


MTT.FSTONB 


10 

25 

75 

85 

100 


Entry  Interview^ 

Completion  of  Field  Work 
Tjf=rpint  o^  Interim  Submittal  „ 

completion  of  Interim  Presentation  &  Review 
Receipt  of  Final  Report 

6 .  The  installation  Of  luO?iO’'KOrtO'OOa‘’f;ogis. 

Joe  Mathis,  Energy  Manager,  Directorate  oi  run 

tics  for  Fort  Bliss. 
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7.  Government -Furnished  Information:  The  £ollo«ing  documents  will 
be  furnished  to  the  AE: 

an  -As-builc  drawings  (as  available)  of  buildings/systems  list- 
ed  in  T^nex  E . 

b.  Energy  Conservation  Investment  Program  (ECIPI  Guidance, 
dated  10  Jan  1994. 

c.  ETL  1110-3-282,  Energy  Conservation 

d.  TM  5-800-2,  Cost  Estimates,  Military  Construction 

e.  AJl.  415-15,  1  Jan  84,  Military  Construction,  .Army  (MCA)  Pro- 
03rS.TTl  D6V6lopTn8nt 

f  architectural  and  Engineering  Instructions,  design  Crite- 
ria,  Chaitlf 12,  Electrical  Criteria,  9  December  1991 

g.  The  latest  MCP  Index 

8.  ■■  A  computer  ln'5?biSa!"!i!?noif  Sr 

is  »''?’-^?’=J®/’^°“his®coTOUtel  |?ogram  can  be  used  for  performing 
a  nominal  fee.  wptp  and  non-ECI?  ECOs.  The  AS  is 

the  economic  calc'il^tions  for  ECiP  and^non 

Building,  0171  533-3977  or  (800)  842-5278. 

telephone  number  is  (217)  3ii  3-//  v 
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,  direct  Distribution  of  Submittals,  ^^Ip^tluimitfafs^'l^^ 
^-^SresIS  fore^^rsnrbfc^t^rbr-e  f?no„in.  sobeaule, 

-  CORRESPONDENCE 

executive  SUTIMARI^S 

reports 


agency 


CoiTOT.ander  ^  ar^illerv  Center  &  Fort  Bliss 

ns  i^rmy  Air  Derense  Artillery  v, 

aTTN-  iTZC-ISB-S  (Mathis)  ^ 

Fi™-Bliss,  TX,  79916-0058 

draining  and  Doctrine  Cotnmand 
z^TTN:  A-TBO"GFE  (Mr  Dancy)  _  2_ 

Fort  Monroe,  VA,  23651 

Commander  n-ict-rict  Fort  Worth 

TT  S  Army  Engineer  Districo,  ruj. 

ATTN:  CESWF-ED-MP  (Mr .Champagne) 

PO  Box  17300  n-jnn  1  ^ 

Fort  Worth,  TX,  76102  -  0300 

Commander 

ttsaED,  Southwest 

ATTN:  CSSWD-PP-MM  (Mr  West) 

1114  Commerce  Street  _  ^ 

Dallas,  TX,  75242  -  0216 

Commander 

USAED,  Mobile  ' 

ATTN:  CESAM-EN-CM  1  1 

PO  BOX  2288;  Mobile,  AL  366 

Commander  . 

US  Army  Corps  of  Engineers 
ATTN:  CEMP-ET  (Mr  Gentll) 

20  Massachusetts  Avenue  ^ 

Washington,  DC,  20314 

Snmf^ogistics  Evaluation  Agency 
ATTN:  LOEA-PD  (Mr  Keath) 

New  CuTTberland  Amy  Depot  •  _  ^ 

New  Cumberland,  PA,  17070  5uu/ 


1* 


★ 


Field  Notes  submitted  in 


final  fom  at  interim  submittal. 
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ANNEX  B 


PYEnimVB  ^TM»1A-RY  CTIDELINS 


1  , 
2 


Introduction . 

BuildiP.g  Data  (types,  number  of  similar  buildings,  sizes, 
etc . ) 

present  Energy  Consumption  of  Buildings  or  Systems  Studied. 

o  Total  Ajanual  Energy  Used. 

o  Source  Energy  Consumption. 

Electricity  -  KWH,  Dollars,  BTU 
Fuel  Oil  -  gals.  Dollars,  BTU 
Natural  Gas  -  THERNS,  Dollars,  BTU 
pj^Q-oane  ~  GALS,  Dollars,  BTU 

Other  -  QTY,  Dollars,  BTU 

i.  Reevaluated  Projects  Results. 

5.  Energy  Conservation  Ajialysis. 

o  ECOs  Investigated. 

o  ECOs  Recommended. 

o  ECOs  Rejected.  (Provide  economics  or  reasons) 
o  ECIP  Projects  Developed.  (Provide  list)* 
o  Non-ECIP  Projects  Developed.  (Provide  list)* 
o  Operational  or  Policy  Change  Recom.mendations . 

*  include  the  following  data  from  the  life  cycle  cost 

SIR,  the  simple  payback  period  and  the  analysis  date. 


6 .  Energy  and  Cost  Savings . 


o  Total  Potential  Energy  and  Cost  Savings, 
o  Percentage  of  Energy  Conserved. 

o  Energy  Use  and  Cost  Before  and  After  the  Energy  Conserve 
tion  Opportunities  are  Implemented. 
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ANNEX  C 


PF.OUIRED  DD  FORJ-I  .13  91  DATA 

To  facilitate  SCIP  project  approval,  the  following  supplemental 
data  shall  be  provided: 

a.  in  title  block  clearly  identify  projects  as  "ECIP." 

b  Comolete  description  of  each  item  of  work  to  be  accom¬ 
plished  including  quantity,  square  footage,  etc. 

,  rnriT-ifeh-^nsive  list  of  buildings,  zones,  or  areas  includ- 

costs. 

(1)  If  a  specific  building,  zone,  or  area  is  ^sed  < 

T  ^  r-ai  rill  at  ions  identify  building,  zone  or  area,  category,  _ 

SJiSntation,  square' footage,  floor  area,  window  and  wall  area  for 

each  exposure. 

(2)  Identify  weather  data  source. 

(3)  Identify  infiltration  assumptions  before  and  after^ 
improvements . 

(4)  include  source  of  expertise  end  demonstrate  savings 

'si?h'”as-presiure'^«latSnJhips,  exhaust  or  outside  air  ^antrtres. 
temperatures,  humidity,  etc. 

P  Liahtinq  retrofit  projects  must  identify  number  and  type 
nf  fixtures  and  wattage  of  each  fixture  being  deleted  and  in- 
aLned  Niw  ?Igh?ing  shall  be  only  of  the  level  to  meet  current 
lrite?ii.  Lamp  Ihangls  in  existing  fixtures  is  not  considered  an 
ECIP  type  project. 

f  An  ECIP  life  cycle  cost  analysis  summary  sheet  as  shown  in 
ttotp  Guidance  shall  be  provided  for  the  complete  project  and 
^tfr  faS  S  ^f£part^inclSded^in^the  ^ 

consisting  of^basic  engineering  and  economic  calculations  showing 
how  savings  were  determined  shall  be  included. 

a  The  DD  Form  1391  face  sheet  shall  include,  for  the  com- 

g.  Tne  d  annual  dollar  and  MBTU  savings,  SIR,  simple 

tion  period. 
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h  The  calendar  year  in  «hich  Che  cost  was  calculated  shall 
be  clearly  shown  on  the  DD  Form  1391. 

i."  For  each  minimum  lO-year  con- 

rate  documentation  is  violation's  annual  real  property 

tinuing  need,  based  building  retention  after  retrofit, 

Sln^c?frc^^eCr°ofirecaora^pU  ahle  and  (3,  an  economic 
analysis  lureorcing  the  specific  retrofit. 

e’cIP  r-jll^SItfout  rfcco^renying^ltlteLSfceJtffJinf ?hi? 

u?i?i”  clVts  are  not  reittoursable . 

,tny  requirements  «^ired  by  ECIP  guidance jated  10  dan 
^r;Js%tvS^s'S?i“ne^Sfer?n  t”hf economic  analyses. 

Family  Housing  projects  is  71100. 
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annex  d 


P.i^P.RC-Y  CQNSERmiOILOPgQRIl^^^ 

reduce /3NHANCE  LIGHTING 
o  ReiTiove  unneeded  lamps  or  fixture 


o  Keiuuvc  - -  - 

■.  .  liahtinq  where  illumination  exceeds  recommend- 

o  Reduce  indoor  lighting  wneic 
ed  levels 


o  Increase  daylighting 
o  Lower  light  fixtures 


O  improve  reflection  and  dispersion  with  lisht-colored  ceilings 
and  walls 


IMPROVE  LIGHTING  CONTROLS 

o  install  occupancy  sensors  to  control  lighting 

o  install  additional  switches  to  control  lighting  arrangements 
IMT=R0VE  lighting  effficiency 

O 'replace  incandescent  exit  sign  fixtures  with  LB.  fixtures 


O  - - 

O  Keplace  incandescent  lamps  in  exit  signs  with  compact  fluores- 

cent  lamps 


O  Replace  standard  fluorescent  lamps  with  energy- conserving 
lamps 


O  Replace  standard  fluorescent  ballasts  with  electronic 
lasts 


o  install  new  reflectors  in  existing  fluorescent  fixtures 


o  UCXJ-J-  - 

with  new  fixtures  hav- 

°  ?^|^S«i;?ift';ifloc?oll?%lectronic  ballasts,  and 

energy- conserving  lamps 


- J 

°  cS;  ""f?uorrscent!iromiluo^^ 

vapor  to  high  pressure  sodium,  etc 
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FY94  FORT  BLISS  LIGHTING  SURVaf 
Ul^IQUB  BUILDINGS 


BLDG  NO 

description 

AREA, SF 

FLOORS 

1 

Post  Headguaters 

29,237 

4 

8 

Admin  (Historical) 

4,845 

2 

13 

Admin  (Historical) 

21,457 

3 

50 

Admin  General  Purpose 

9,291 

1 

5,284 

1 

51 

Library 

54 

Fix’S  Station 

8,987 

2 

55 

Admin  Testing 

6,692 

2. 

56 

Communications  Center 

17,775 

2 

'38 

Field  printing  Plant 

17,520 

1 

111 

Accounting  (Historical) 

21,162 

2 

311 

Theater 

10,303 

1 

762 

General  Instruction 

14,378 

1 

769 

Applied  Instruction 

14,294 

1 

1103 

Self  Service  Supply  Cent 

16,000 

1 

1250 

Engineer  Field  Maint  Shop 

29,093 

1 

2004 

Clothing  Sales  Store 

5,027 

1 

2031 

Laundry 

52,913 

1 

2518 

Motor  Repair  Shop 

20,077 

1 

2527 

Supply  Operations  Bldg. 

65,563 

1 

2528 

General  Purpose  Warehouse 

24,791 

1 

2529 

Motor  Repair  Shop 

13,200 

1 

2588 

GM  Maintenance  Facility 

85,833 

1 
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FY94  FORT  BLISS  LIGHTING  SURVEY 
UNIQUE  BUILDINGS 


3LDG  NO 

DESCRIPTION 

AREA, SF 

FLOORS 

5000 

Museum 

13,185 

1 

5804 

Classroom  Facility 

13,176 

1 

5805 

Classroom  Facility 

11,607 

1 

5803 

Classroom  Facility 

16,139 

1 

5652 

General  instruction 

5,235 

1 

5858 

General  Instruction 

4,623 

1 

5859 

Applied  Instruction 

9,235 

1 
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1 


ige  No . 

:722/94 

?Y94 


jilding  type 

BLDG  NO 

Lstorical-1 

11 

istorical-l 

12 

istorical-l 

112 

istorical-l 

113 

istorical-l 

114 

;istcrical-l 

115 

listorical-l 

116 

iistorical-l 

117 

!istcrical-l 

118 

Iistcrical-2 

500 

Iistorical-2 

503 

Hi3toricel-2 

504 

tiistorical-2 

512 

Historical-2 

515 

Historical-2 

516 

Shop-1 

2511 

Shop-1 

2512 

Shop-1 

2513 

Shop-1 

2516 

Shop-1 

2519 

Shop -2 

2514 

Shop -2 

2515 

PORT  BLISS  LIGHTING  SIJ.<ViY 

building  groups 
description 
Admin  General  Purpose 
Admin  General  Purpose 
Admin  General  Purpose 
Admin  General  Purpose 
Admin  General  Purpose 
Admin  General  Purpose 
Admin  General  Purpose 
Admin  General  Purpose 
Admin  General  Purpose 
Admin  General  Purpose 
Admin  general  Purpose 
Admin  General  Purpose 
Admin  General  Purpose 
Admin  General  Purpose 
Admin  General  Purpose 
Motor  Repair  Shop 
Motor  Repair  Shop 
Motor  Repair  Shop 
Motor  Repair  Shop 
Motor  Repair  Shop 
Motor  Repair  Shop 
Motor  Repair  Shop 


area, s?  floors 


7,404  2 

7,404  2 

7,404  2 

7,404  2 

7,404  2 

7,404  2 

7,404  2 

7,404  2 

7,404  2 

57,740  4 

57,740  4 

57,740  4 

57,740  4 

57,740  4 

57,740  4 

13.281  1 

18.281  1 

18,281  1 

18,281  1 

18,281  1 

22,635  1 

22,635  1 


«age  No .  2 

06/22/94 

FY94 

FORT  BLISS  LIGHTING  SURVaY 
BUILDING  GROUPS 

building  TY?3 

BLDG  NO 

DESOIIPTION 

AR2A,S? 

FLOORS 

Training- 1 

720 

Applied  Instraction 

7,700 

1 

Training- 1 

721 

ADplieti  Instraction 

7,700 

1 

Training- 2 

722 

Applied  Instraction 

13,934 

2 

Trainin9“2 

723 

Applied  Instmction 

13,934 

2 

Training- 2 

724 

Applied  Instraction 

13,934 

2 

Training-2 

725 

Applied  Instruction 

13,934 

2 

Training- 3 

738 

Applied  Instruction 

13,860 

2 

TrainingrB 

739 

Applied  Instruction 

13,860 

2 

Training-3 

740 

Acolied  Instruction  ' 

13,860 

2 

Training- 3 

745 

Applied  Instruction 

13,860 

2 

Training -3 

746 

Applied  Instruction 

13,860 

2 

Training-3 

747 

Applied  Instruction 

13,860 

2 

Training-3 

754 

Appplied  Instraction 

13,860 

2 

Training-3 

755 

A.pplied  Instruction 

13,860 

2 

Training- 3 

756 

Applied  Instraction 

13,860 

2 

Training-4 

2320 

General  Instruction 

6,966 

1 

Training- 4 

2321 

General  Instruction 

6,966 

1 

Training- 4 

2326 

General  Instruction 

6,966 

1 

Training-4 

2327 

General  Instruction 

6,966 

1 

Training-4 

2330 

General  Instruction 

6,966 

1 

Training- 4 

2331 

General  Instraction 

6,966 

1 

Training- 4 

2332 

General  Instruction 

6,966 

1 
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age  No.  3 
6/22/94 

FY34  PORT  BLISS  LIGHTING  SURVEY 
BUILDING  GROUPS 


UILDING  TYPE 

BLDG  NO 

D2SCRIPTI0N 

AREA,  S 

'raining-4 

2333 

General  Instruction 

6,966 

'raining- 4 

2335 

General  Instruction 

6,966 

'raining-4 

233S 

General  Instruction 

6,966 

’raining-4 

2337 

General  Instruction 

6,966 

’raining-4 

2340 

General  Instruction 

6,966 

'raining-4 

2341 

General  Instruction 

6,966 

'raining-4 

2342 

General  Instruction 

5,966 

Training- 4 

2343 

General  Instruction 

5,966 

Training-4 

2344 

General  Instruction 

6,966 

2347 

General  Instruction 

6,966 

:raining-4 

2350 

General  Instruction 

6,966 

Training- 4 

2351 

General  Instruction 

6,966 

Training- 4 

2332 

General  Instruction 

6,965 

Training- 4 

2353 

General  Instruction 

6,966 

Training- 4 

2354 

General  Instruction 

6,966 

Training- 4 

235S 

General  Instruction 

6,965 

Training- 4 

2357 

General  Instruction 

6,966 

Training- 4 

2536 

General  Instruction 

6,966 

Training- 4 

2537 

General  Instruction 

6,366 

Training- 4 

2538 

General  Instruction 

6,966 

Training-S 

2322 

Applied  Instruction 

9,917 

Training- 5 

2323 

Applied  Instruction 

9,917 

page 

k/22/94 
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FY94  FORT  BLISS  LIGHTING  SURVEY 
BUILDING  GROUPS 


3UILDING  TYPE 

BLDG  NO 

DESCRIPTION 

AREA , S  F 

FLOORS 

rrair.ing-5 

2324 

Applied 

Instruction 

9,917 

1 

rraining-5 

23S2 

Applied 

Instruction 

9,917 

1 

rraining-6 

2334 

Applied 

Instruction 

7,025 

1 

rraining- 6 

2345 

Applied 

Instruction 

7,025 

1 

rrair.ir.g-6 

2346 

Applied 

Instruction 

7,025 

1 

rraining- S 

2355 

Applied 

Instruction 

7,025 

1 

rraining- 7 

533S 

General 

Instruction 

6,616 

1 

rraining- 7 

5843 

General 

Instruction 

6,555 

1 

rraining- 7 

5849 

General 

Instruction 

6,452 

1 

rraining- 7 

5850 

General 

Instruction 

6,532 

1 

rraining- 7 

5851 

General 

Instruction 

6,368 

1 

rraining- 7 

5853 

General 

Instruction 

6,272 

1- 

rraining -7 

5854 

General 

Instruction 

6,594 

1 

rraining- 7 

5855 

General 

Instruction 

6,215 

1 

rraining- 7 

5856 

General 

Instruction 

6,366 

1 

rraining- 7 

5857 

General 

Instruction 

6,249 

1 

rraining- 7 

5860 

General 

Instruction 

6,367 

1 

rraining- 8 

5863 

General 

Instruction 

4,001 

1 

rraining- 8 

5864 

General 

Instruction 

3,981 

1 

ra-1 

1101 

General 

Purpose  Warehouse 

15,960 

1 

ra-1 

1105 

General 

Purpose  Warehouse 

15,960 

1 

WH-l 

1106 

General 

Purpose  Warehouse 

15,960 

1 
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PY94  PORT  BLISS  LIGHTING  SURVEY 
BUILDING  GROUPS 


building  type 

BLDG  NO 

DESCRIPTION 

AREA, SP 

FLOORS 

WK-1 

1109 

General 

Purpose  Warehouse 

15,960 

1 

WH-1 

1110 

General 

Purpose  Warehouse 

15,960 

1 

WH-1 

1111 

General 

Purpose  Warehouse 

15,960 

1 

WH-1 

1112 

General 

Purpose  Warehouse 

15,960 

■  1 

WH-1 

1113 

General 

Purpose  Warehouse 

15,960 

1 

WH-1 

1114 

General 

Purpose  Warehouse 

15,960 

1 

WH-1 

1115 

General 

Purpose  Warehouse 

15,960 

1 

WH-1 

1116 

General 

Purpose  Warehouse 

15,960 

1 

WH-1 

1117 

General 

Purpose  Warehouse 

15,960 

1 

WK-1 

1118 

General 

Purpose  Warehouse 

15-,960 

1 

WH-1 

1119 

General 

Purpose  Warehouse 

15,960 

1 

WH-1 

1120 

General 

Purpose  Warehouse 

15,960 

1 

WH-1 

1121 

General 

Purpose  Warehouse 

15,960 

1 

WH-1 

1122 

General 

Purpose  Warehouse 

15,960 

1 

WH-1 

1123 

General 

Purpose  Warehouse 

15,960 

1 

WH-1 

1124 

General 

Purpose  Warehouse 

15,960 

1 

WH-2 

1102 

General 

Purpose  Warehouse 

16, 000 

1 

WH-2 

1104 

General 

Purpose  Warehouse 

16,000 

1 

lWH-3 

1177 

General 

Storehouse 

9,267 

1 

‘WH-3 

1178 

General 

Storehouse 

9,267 

1 

'WK-3 

1179 

General 

Storehouse 

9,267 

1 

WH-3 

1180 

General 

Storehouse 

9,267 

1 

I 
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iga  No . 
5/22/94 


[JILDING  TY?3 

H-3 

H-3 

'H-3 

rH-3 

JH-3 

fr:-3 

'JH-3 

MH-3 

WH-3 

WH-3 

WH-3 


FY94  FORT  BLISS  LIC-HTMG  SURVEY 
FY34  GROUPS 


bldg  no 


description 


1181 

1270 

1271 

1272 

1273 


General  Storehouse 
General  Storehouse 
General  Storehouse 
General  Storehouse 
General  storehouse 


1274 

1275 

1276 

1277 

1278 

1279 


General  Storehouse 
General  Storehouse 
General  Storehouse 
General  Storehouse 
General  Storehouse 
General  Storehouse 


AREA.S? 

9,267 

9,267 

9,267 

9,267 

9,267 

9,267 

9,267 

9,267 

9,267 

9,267 

9,267 


FLOORS 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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Interim  Submittal  Review  Letter  From  Fort  Bliss 


DEPARTMENT  OF  THE  ARMY 

HEADQUARTERS,  U.S.  ARMY  AIR  DEFENSE  ARTILLERY  CENTER  AND  FORT  BLISS 
FORT  BLISS,  TEXAS  79916-0058 


BCPLT  TO 
ATTtNTtON  OF 


received 


Directorate  of  Public 
Works  and  Logistics 

SUBJECT:  Fort  Bliss  Lighting  Retrofit 


HAR  0  6  1SS5 
HZ 


Mr.  C.  A.  Pieper 
Hui tt-Zollars  Inc. 

512  Main  Street,  Suite  1500 
Fort  Worth,  Texas  76102 

Dear  Mr.  Pieper: 

The  interim  report  on  the  above  referenced  project  vas 
excellent  and  provided  the  inforoation  required  for  planning  and 
economic  verification.  However,  we  wish  to  submit  the  project 
for  funding  as  six  smaller  projects. 

I  have  grouped  the  134  buildings  in  six  groups  and  included 
them  as  an  attachment. 

Request  you  recalculate  the  project  costs,  savings  uo 
investment  ratios,  paybacks,  etc.,  based  upon  the  revised 
groupings  using  the  material  costs  from  the  Defense  General 
Supply  Center  "Energy  Efficient  Lighting"  catalog  dated  rebruary 

1994  , 

For  labor  costs  please  contact  Mr.  George  Lambert,  Chief, 
Contract  Management  Division,  Directorate  of  Public  Works  and 
Logistics  at  (915)  568-2479.  He  can  supply  standard  labor  costs 
from  the  job  order  contracting  (JOC)  catalog. 

I  would  also  like  to  inform  you  of  the  urgency  of  receiving 
the  revised  life  cycle  costing  data  as  the  deadline  for 
submission  of  these  projects  for  funding  is  April  1,  1995. 

Thank  you  in  advance  for  your  prompt  response. 

Sincerely , 


Pail? 

C  o  1  o  n  e  Army 

Director,  Directorate  of  Public 
Works  and  Logistics 


Attachment 


Interim  Submittal  Review  Letter  From  Fort  Bliss  (Continued) 


LIGHTING  PROJECTS 


TOTAL 

GROUP  BUILDINGS  BUILDINGS 

1  19  Historical  Old  Post  Area:  1,  8,  11,  12, 

13,  51,  54,  55,  56,  58,  111,  112,  113, 
114,  115,  116,  117,  118,  2004 

2  6  Peoples  Plaza  (500Area):  500,503,504, 

512,  515,  516 

3  17  High  Bay  Instruction  (700  Area):  720, 

721,  722,  723,  724,  725,  738,  739,  740, 
745,  746,  747,  754,  755,  756,  762,  769 

4  31  Metal  Warehouse  Buildings  (2300  Area): 


2320  , 

2321  , 

2322  , 

2323  , 

2324  , 

2325,  2326, 

2327  , 

2331  , 

2332  , 

2333  , 

2334  , 

2335,  2336, 

2337  , 

2340, 

2341  , 

2342  , 

2343  , 

2344,  2345, 

2346  , 
2355  , 

2347  , 
2356  , 

2350, 

2357 

2  351  , 

2352  , 

2353,  2354, 

Maintenance 

and  Abernethy  Park 

:  2518, 

2527  , 

2528  , 

2529  , 

2536  , 

2537  , 

2538,  2588, 

5000, 

5804  , 

5805  , 

5808  , 

5838  , 

5843,  5849, 

5850, 

5851  , 

5852  , 

5853  , 

5854  , 

5855,  5856, 

5857  , 

5858  , 

5859  , 

5860  , 

5863  , 

5864 

6  33  Directorate  of  Public  Works  and  Logistics 

Shops  and  Warehouses:  1101,  1102,  1103, 


1105  , 

1106  , 

1111, 

1112 

1113,  1114, 

1115, 

1116  , 

1117  , 

1118, 

1119, 

1120,  1122, 

1123, 

1124, 

1177  , 

1178, 

1179, 

1180,  1181, 

1  270, 

1271  , 

1  272  , 

1273, 

1274  , 

1275,  1276, 

1  277  , 

1278  , 

1279 
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Responses  to  Interim  Submittal  Review  Letter  From  Fort  Bliss 

3/9/95 


ITEM 

1. 

2. 

3. 

4. 


RESPONSE 

Concur  with  comment,  will  proceed  as  directed. 

Concur  with  comment,  will  proceed  as  directed. 

Concur  with  comment,  will  proceed  as  directed. 

I  understand  situation  and  will  try  to  move  up  schedule. 
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Interim  Submittal  Review  Comments  From  USAED,  Mobile 


MOBILE  DISTRICT  PROlECr  RFvT5>?  CCl*X<3sTS 

Date:  27  Jan  95 

Pace  1  of  1 

lb:  Richard  OarrEagra 

Fort  Worth  District,  CSSKF-HD-r-!? 

Fttm:  (Section) 

(Reviewer)  A.  Battaglia  334-5S0-261S 

Project:  rif54  Licf^titg  Stu^ 

Location:  Fort  Bliss,  Taxas 

Year: 

FY-S4 

Lina  Item  No. : 

Type  of  Action:  interim  Submittal  Rarde’w 

CQ'KEl^TS 

REVI3W  ACiTGN’ 

I  ha\re  tr/^o  Garments  to  scd  to  Mr.  s  caimsnts.  Xne  first 

is  siTolar  to  the  caiment  I  rraca  cn  the  Corpus  Christ!  ard  Red 
Riv^  Anry  Dspct  lighting  surveys.  Xts  seccnd  also  has  to  do 
with  estimates  . 

1.  General  I  want  to  coxent  cr.  estimating  and  Life  CVcle 
Cost  Analyses,  and  I  want  to  differentiate 
between  the  Otntractor's  cverhead  costs  and  the 
Gcr^^enment's  overhead  costs.  So,  at  tha  risk  cf 
ins^ul  ting  the  .AS '  s  int  eliigerjts ,  I  have 

attached  an  sharpie  cf  a  cost  sstirnate  firm  a 
previous  ESA?  £tu£^.  Cn  this  exarrple,  all  of 
the  ^^cc^itractcr's  costs  for  materi^s,  labor, 

needed) ,  cverhead,  profit,  and  ccncingencies 
are  shown  and  sunned  into  a  total  ccnstructicn 
cost  at  the  lower  right  hard  comer  of  the 
sheet.  'Ihis  is  the  value  that  should  be  used  in 
line  Ik,  COST,  cf  the  LCCA  S’umrary 

Sheet.  Line  15,  SIGH,  is  the  ccvernrrHnt's  cost 
for  administering  the  contract;  it  should  be 
equal  to  5.5%  of  Line  lA.  Line  1C,  DSSIQT  COST, 
is  the  Government's  cost  for  design;  use  €%  of 
'  Line  lA  exc^t  for  very  snail  or  very  corplex 
projects.  Please  make  necessary  revisicns. 

2.  General  Warren  Keiden,  vijo  has  been  in  on  th.e  design  of 
lighting  rerjc^'aticn  projects  in  the  Mobile 
District;  ard  Bill  Stein,  the  Energy  Manager  at 
Fort  iiaachuca,  A2,  both  ha^/e  told  tth  that 
recent  lighting  renovaticn  projects  had  coih  in 
at  considsrably  lower  costs  than  originally 
estimated.  Lhis  was  srparently  due  to  the  fact 
that  the  succesful  bidders  were  not  General 
Gontxactors,  but  lidding  suppliers  who 
erployed  installers.  A  lot  of  markup  ard 

s^Jbccntxacting  costs  were  avoided.  Suggest  this 
approach  be  e»plored.  If  it  locks  promising, 
the  cost  estimates  should  be  bad-^sd  up  with 
written  quotations. 
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Interim  Submittal  Review  Comments  From  USAED,  Mobile  (Continued) 


01/27/93  FRI  10:36  FAl  3346902424 


I 


DAXZI2S  JAN  95  1  of  2 


FROM:  (SECTION):  Electrical  (CESAM-EN-CS) 

(REVIEWER):  Warren  S,  Neidan,  Jr., PS  (334)  694-4031 


PROJECT:  EEA?  LIGHTING  SURVEY  STUDY 
LOCATION:  FORT  BLISS,  TX 


Type  of  Action:  INTERIM  REPORT 


No.  or  Par.  No. 


Line  Item 
No. 


ELECTRICAL  REVIEW 


1.  Aooendix  A  This  reoort  should  clearly  indicate  that  the  monthly  electrical 
ciemand  usage  is  well  above  the  Kininim  Contract  of  10,000  kw  to 
actually  claim  the  Demand  Charge  Savings  in  all  of  the  proposed 
ECO' a. 


page  7 


General 


rage  A-o 


Page  B-2 


Page  C-1 


Page  C-6 


Page  C-8 


Pace  C-IS 


Samole  calculation  in  D.  (a)  indicates  192  Watts  for  a  4-lajnp. 
fluorescent  fixture,  but  attached  manufacturers  comparison  uses 
ISO  Watts  fcr  tha  same  type  of  fixture-  Explain  this  difference 
correct  -calculations  accordingly. 

Indicate  hew  the  Electrical  Energy  Savings  of  902,096  kWH/yr  was 
derived. 

Provide  lighting  calculations  and  fixture  details  of  proposed 
lighting  design  to  support  cost  assumptions  indicated  and 
indicate  the  type  and  quality  of  fixtures  utilized. 

Show  how  the  $100/ fixture  was  obtained  for  the  values  of  both 
Fluorescent  fi  HPS  fixtures  indicated  in  item  #13. 

Paragraph  C.  indicates  “areas  which  are  currently  ovarlighted" . 
How  was  this  determined?  Was  this  based  on  functional  changes  i.. 
various  parts  of  the  building  or  miss  labeling  of  these  areas. 
Also,  how  will  this  affect  the  flexibility  of  the  building  for 
future  occupants  and  functLons.  Clarify  and  correct  accordingly*  ^ 


Review 

Action 


Page  7  Paragraph  C.4.  references  an  Appendix  D  for  a  cost  comparison  of 
"replacing  lamps  and  ballast"  va  “new  fixtures"  ,  but  Appendix  B 
is  shown  as  •Non-recemmended  ECO  Calculations"  with  no  calcula¬ 
tions  included.  Please  coordinate  and  correct  accordingly. 

“rage  7  Paragraoh  C.7.  etates  "Because  of  the  reduction  of  potential 

energy  i  cost  savings,  Installation  of  Occupancy  Sensors  to  turn 
off  lights  was  rejected*.  This  appears  to  be  based  on  axeas  that 
more  lighting  is  required,  therefore  higher  energy  consumption. 
This  would  seem  to  increase  tha  benefit  of  occupancy  sensors, 
not  negate  it.  Provide  calculations  to  support  this  assumption. 

Page  7  Paragraph  C.S.  etates  that  the  ECO  concerning  the  Installation 
of  Compact  Fluorescent  lamps  in  incandescent  fLxtures  was 
rejected  due  to  no  guarantee  of  future  retrofits.  If  energy  can 
can  be  saved  and  it  cost  justified,  it  should  be  analyzed. 

Future  retrofits  is  an  administrative  problem  therefore  the  own¬ 
er  must  make  this  decision.  Coordinate  and  correct  accordingly. 

General  This  report  should  reflect  either  “H3TU"  or  "HMBTU",  not  both. 
This  is  confusing.  Correct  accordingly. 

General  Equation  on  page  A-1  &  A-6  is  misstng  the  "  =  "  sign. 

'  “  The  average  monthly  cost  of  natural  gas  should  not  include  the  | 
non-heating  months,  especially  since  the  gas  rates  are  lower.  | 

The  average  cost  shown  does  not  reflect  the  actual  cost  incurred. 
Consult  weather  records  to  determine  the  actual  months  to  ^  | 

include  to  achieve  a  more  realistic  cost  to  use  in  your  analysis 

Appendix  B  Table  cf  Contents,  Item  B;  Correct  spelling  of  "Ef f iciency" • 

General  This  rcTXjrt  references  Appendix  G  throughout  as  to  -data  sheets" 
but  although  it  is  indicated  in  the  index  ,  it  was  not  included. 
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Responses  to  Interim  Review  Comments  From  USAED,  Mobile 

3/9/95 


item  response 

1.  (page  E-27)  Concur,  changed  as  directed. 

2.  (page  E-27)  Noted,  however  was  unable  to  obtain  written  quotations  from  anyone  without  construction 

drawings  and  specifications. 

1.  (page  E-28)  Noted,  see  page  12. 

2.  Noted,  see  ECO-2  on  page  C-15. 

3.  ECOs  1  and  2  will  reduce  the  lighting  load  in  eveiy  building  between  35  to  79  percent 
(see  fixture  upgrade  factors,  pages  C-2  and  C-16).  Experience  gained  in  previous  studies 
document  that  with  these  kinds  of  load  reductions  make  installation  of  occupancy  sensors 
economically  infeasible  (see  EEAP  Lighting  Sur\'ey  Study  -  Red  River  Army  Depot  and 
EEAP  Lighting  Sur\'ey  Study  -  Corpus  Christ!  Anny  Depot). 

4.  Noted.  See  page  2,  Install  Compact  Fluorescent  Lamps  in  Incandescent  Fixtures. 

5.  Noted.  While  the  writer  uses  "MMBTU"  to  represent  1,000,000  BTUs,  the  computer 
program  used  for  the  life  cycle  cost  estimates,  LCCID,  uses  "MBTU"  for  this  same 
purpose.  The  program  does  not  give  the  option  to  change  the  units  from  "MBTU"  to 
"MMBTU".  However,  careful  comparison  of  the  life  cycle  cost  estimate  summary'  sheets 
and  the  ECO  calculations  should  make  it  clear  to  the  reader  that  these  terms  are  used 
interchangeably  in  this  instance. 

6.  Noted.  This  was  done  on  purpose  just  to  show  the  fonnulas  used  and  the  units  to  be 
obtained. 

7.  Using  only  the  heating  months  of  November  through  February,  the  average  cost  of  gas 
from  page  A-7  would  be  $2.029/MCF.  Using  this  value  in  the  avoided  cost  of  gas 
calculation  of  page  A-6,  the  'revised'  avoided  cost  would  be  $2.314/MCF.  This  is  an 
increase  of  only  2  percent  over  the  value  of  $2.268/MCF  used  in  the  study.  The  total  gas 
energy  penalty  calculated  in  this  study  was  1,488  MCF/yr  (see  page  6,  item  E).  Applying 
'revised'  avoided  gas  cost  to  the  total  gas  penalty  would  lower  the  total  cost  savings  of 
$482,522/yr  by  only  $67  (see  page  6,  item  E).  Since  this  is  a  relatively  insignificant 
amount,  the  report  was  not  revised  as  suggested  by  the  review'er. 

8.  Noted  and  corrected. 

9.  Appendix  G  was  completed  and  distributed  at  the  interim  submittal  as  directed  on  page 
E-11. 

10.  Advance  catalog  data  for  a  two  lamp,  F40,  standard  magnetic  ballast  of  the  type 
commonly  provided  in  older  fixtures  such  as  were  found  at  fort  bliss  (Advance  #VQM- 
2S40-TP)  shows  an  input  wattage  of  96  watts.  Assuming  that  a  four  lamp  fixture  has  two 
of  these  ballasts,  the  total  input  wattage  to  the  fixture  would  be  192  W  as  was  used  in  the 
calculations. 
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Responses  to  Interim  Review  Comments  From  USAED,  Mobile  (continued) 

3/9/95 


RESPONSE 

The  total  electrical  savings  (KWH/yr)  shown  on  page  C-1  was  found  by  adding  the  total 
lighting  energy  savings  and  the  total  cooling  energy  savings  from  page  C-13. 

It  is  beyond  the  scope  of  work  of  this  study  to  provide  design  calculations  for  new 
lighting  systems  in  the  132  buildings  studied.  However,  sample  replacement  fixture  data 
was  included  in  Appendix  F  and  the  estimated  quantities  of  each  type  of  replacement 
fixture  was  included  in  all  the  revised  cost  estimates  in  the  study.  See  fixture  quantity 
factors'  on  page  C-2  for  an  explanation  of  how  the  replacement  fixture  quantities  were 
detenu  ined. 

See  revised  cost  estimates.  Budget  prices  were  obtained  from  local  suppliers  and  used 
in  these  estimates. 

Noted,  paragraph  C  revised  on  page  C-1 5. 

See  answer  to  comments  number  12,  13  and  14  above. 
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APPENDIX  F 
SAMPLE  PRODUCTS 

TABLE  OF  CONTENTS 


Fluorescent  T-8  Lamp  Infoniiation . F-1 

Fluorescent  Electronic  Ballast  Infonnation  . F-5 

Energy  Conservation  Training  Seminar  Infonnation .  F-8 

Occupancy  Sensor  Application  Infonnation .  F-14 

Sample  Fluorescent  Light  Fixture,  18W  and  26W  .  F-20 

Sample  Fluorescent  Light  Fixture,  32W  .  F-22 

Sample  Fluorescent  Light  Fixture,  2-32W .  F-23 

Sample  Fluorescent  Light  Fixture,  3-32W .  F-24 

Sample  Low-Bay  High  Pressure  Sodium  Light  Fixture,  150W  .  F-25 

Sample  Low-Bay  High  Pressure  Sodium  Light  Fixture,  200W  and  400W  .  F-26 

Sample  Fluorescent  Light  Fixture,  4-32W .  F-27 


OCTRON’ 

Fluorescent  Lamps 


The  Widest  Range 
of  T8  Lamps  Available 

Through  its  OCTRON-  line 
CSRAM  SYLVANIA  offers 
more  T8  iamp  options  than 
any  other  manufacturer.  This 
gives  architects,  lighting 
designers,  engineers,  con¬ 
tractors  and  other  specifiers 
the  opportunity  to  select 
exactly  the  right  mix  of  lamps 
to  meet  the  precise  require- 
m.ents  of  an  application. 


All  OCTRON  lamps  have  a 
20,000  hour  average  rated 
life  when  operated  on  rapid 
start  ballasts.  Lamps  are 
rated  at  15.000  hours  when 
operated  on  instant  start 
ballasts.  (These  figures  are 
based  on  three  hours  of 
operation  per  start.  Ratings 
will  improve  as  burning 
cycles  increase.  In  a  typical 
10  hour  per  day  application, 
for  example,  life  ratings  on 
rapid  start  or  instant  start 
ballasts  are  increased  by 
35  percent.)  Because  long 
life  misans  less  frequent  lamp 
replacement  and  sm.aller 
iamp  inventories,  mainte¬ 
nance  costs  can  be 
substantially  reduced. 


OCTRON® 

Bipin  Linear  Lamps 

OCTRON  bipin  linear  fluores¬ 
cent  lamps  are  available  in 
four  length/v/attage  combina¬ 
tions — 2-foot  (iT'/vO,  3-foot 
(25W).  4-foot  (32W)  and  5- 
foot  (40\V).  This  means  there 
is  an  OCTRON  T8  lamp  to 
replace  any  commonly  avail¬ 
able  bipin  T1 2  lamp  in  any 
standard  linear  fluorescent 
fixture.  OCTRON  700  Series 
lamps  are  available  in  four 
color  temoeratures —  3000K. 
3500K,  4100K  and  5000K— 
and  have  a  color  rendering 
index  of  75.  The  800  Series 
lamps  come  in  3000K.  3500K 
and  4100K  colors  and  have 
an  exceptional  CRI  of  65. 


OCTRON® 

Single  Pin  Lamps 

The  OCTRON  family  includes 
an  S-foot  single  pin  TS  lamip. 
When  used  in  comibination 
with  an  electronic  ballast 
OCTRON  F096T8  lamps  can 
replace  r96Tl2  systems— 
saving  c.-er  90  wars  per  two- 
lamp  f:>::ure.  The  15.000  hour 
cverace  rated  life  of  this  inno- 
vative'^iarrip  is  25  percent 
ionge’’  than  ordinary  F96T12 
lamios  In  addition,  the  aroon 
fill  gas  -  OCTRON  F096T8 
lamips  -s  :ess  temperature 
sensitive  then  the  krypton  gas 
ccmr^-c'^’y  used  in  F96T'''2/SS 
lamps.  Tn.s  improves  light 
output  in  applications  where 
coio  a*'  C''Cuiates.  Available 
in  700  5er.es  (75  OR!)  and 
SOO  Ser  es  (85  CRI)  versions 
.v=tn  a  ce  ot  3000K. 
s'd  -t'OCK  ccic's. 


F-l 


T8  Linear 

Fluorescent 

Lamps 


OCTRON® 

900  Series  Lamps 

The  CCTRON®  900  Series 
offers  the  industry's  only  full 
color  spectrum  T8  fluorescent 
lamps.  These  high  perfor- 
mance  lamps  are  designed 
for  a  vVide  variety  of  color 
critical  applications.  Their 
CRl  of  90  is  the  highest  of  any 
fluorescent  lamp  and  they 
feature  a  color  temperature 
of  500CK.  The  American 
National  Standards  institute 
has  speciiicd  500uK  iigni 
sources  for  color  evaluation 


and  comparisons.  5000K 
was  chosen  because  it  is  the 
average  color  of  daylight — an 
almcst  universal  light  source. 
OCTRON  900  Series  lamps 
have  a  v.'ide  range  of  uses  in 
graphic  arts,  textile  and  qual¬ 
ity  control  applications  where 
accurate  color  evaluation 
and  comparisons  are  essen¬ 
tial.  They  are  also  ideal  for 
backlighting  displays  and 
translucent  signs  OCTRON 
900  Series  lamps  are  avail¬ 
able  in  the  standard  2-foot. 
5-foci.  4-foot  and  5-fooi  lamp 
leng-ns  as  weil  as  special 
20-tnch  30-inch  and  40-inch 
versions.  Wattages  range 
from  14  to  40  watts.  For  in- 
c'easec  >lcXiCiiity.  OiHcrent 

s-zes  of  OCTRON  900  Series 
lamps  may  be  operated  on 
a  s.ng  e  mu.ii-iamp  instant 
Stan  e^ecfcnic  baHast  with 
ur.  'crm  lamp  'ife. 


Understanding 
OCTRON^  T8 
Technology 

OCTRON  T8  lamps  can  be 
operated  effectively  on  rapid 
start  magnetic  and  rapid  start 
electronic  ballasts.  However, 
specific  elernen.ts  of  OCTRON 
T8  technology  are  designed 
to  achieve  maximum  perfor¬ 
mance  on  high  frequency, 
instant  start  electronic 
ballasts. 

The  primiary  benefit  of  running 
OCTRQI'i  T5  lamps  on  elec¬ 
tronic  ballasts  is  the  ability  to 
use  ‘ess  energy  to  produce  a 
given  amount  of  light.  The 
energy  savings  come  from 
the  fact  that  an  electronic  bal¬ 
last  drives  OCTRON  T8  tamps 
at  high  frequency — 20.000 
Hz— compa^eo  to  60  Hz  for 


a  standard  magrietic  ballast. 
The  increased  frequency 
improves  light  output  by  up 
to  12  percent,  allowing 
OCTRON  lamps  to  provide 
dramatic  energy  cost  savings 
while  producing  the  same_ 
output  as  fluorescent  Ti 2 ' 
lamps.  For  even  more  sav¬ 
ings.  OCTRON  fluorescent 
lamps  m.ay  be  operated  with 
as  iittle  as  140  rr.itt'amps  of 
current  on  instant  start 
electronic  ballasts. 
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OCTRON’ 

OCTRON*  CURVALUME* 

T8  Fluorescent  Lamps 


OCTROhf®  700  Series  Linear  T8  Fluorescent  Lamps 


Nomina! 

Item 

Ordering 

Average  Rated 

Initial 

Color 

\_CRI 

■_WaHs  ■ 

Bulb 

Length  (in.) 

Base 

Number 

Abbreviation 

Life  (hours) 

Lumens 

Temp. 

i7 

T'3 

24 

Medium,  Bipin 

21849 

F017/730 

20000 

1325 

3COCK 

75 

17 

T-8 

24 

Medium  Bipin 

21832 

F017/735 

20OX 

1325 

30XK 

75 

17 

T-8 

24 

Medium  Bipin 

21831 

FOI 7/741 

20000 

1325 

41XK 

75 

25 

T-8 

36 

Medium  Bipin 

21651 

F025/730 

20000 

2125 

30XK 

75 

25 

T-8 

36 

Medium  B^pin 

21817 

F025/735 

20000 

2125 

35XK 

75 

25 

T-8 

36 

Medium  BipIn 

21829 

F025;741 

20OD0 

2125 

41O0K 

75 

32 

T-8 

48 

Medium  Bipin 

21652 

F03Z/730 

20000 

2650 

3X0K 

75 

32 

T-8 

48 

Medium  Bipin 

21S23 

F032735 

20000 

2650 

35O0K 

75 

32 

T-8 

43 

Medium  Bipin 

21824 

F032.741 

20000 

2E50 

41XK 

75 

32 

T-8 

43 

Medium  Sipin 

21609 

F032-750 

20000 

5000K 

75 

40 

T-8 

50 

Medium  Bipin 

21653 

F040/730 

20X0 

6500 

3X0K 

75 

4-0 

T-8 

60 

Medium  Bipin 

21820 

F040.735 

20000 

35X 

3500K 

75 

40 

T-8 

50 

Medium  Bipin 

21627 

F04D/741 

200X 

55CO 

75 

59 

T-3 

96 

SiHcle  Pm 

21654 

F096.730 

15X0 

57X 

3OO0K 

75 

59 

T-S 

95 

Sinois  Pin 

21639 

FC96.735 

15^000 

5700 

35XK 

75 

T-3 

95 

Sinole  riP 

21640 

F096/741 

15000 

S7X 

•1  luoK 

/D 

OCTROM^  800 

Series  Linear  T8  Fluorescent  Lamps 

Nominal 

Item 

Ordering 

Average  Rated 

Initial 

.  Color 

/^'CRI 

Watts  ■ 

Bulb 

Length  (in.) 

Base  ■ 

Number 

Abbreviation 

Life  (hours) 

Lumens 

Temp.  - 

17 

T-8 

24 

Medium  Bioin 

2^903 

FOI  7/630 

20000 

14X 

3000K 

85 

17 

T-8 

24 

Medium  Bioin 

21904 

F017/835 

20000 

14X 

35COK 

85 

17 

T-3 

24 

Medium  Bipin 

^1905 

F0l7;&i1 

200X 

14X 

41O0K 

65 

25 

25 

T-S 

35 

Medium  Bipin 

21913 

F025.^0 

200X 

2225 

3X0K 

65 

T-3 

36 

Medium  Bipin 

21914 

F025/835 

200X 

2225 

35'Xk 

65 

25 

T-S 

35 

Medium  Bipin 

21915 

F025t’541 

20000 

2225 

41XK 

85 

32 

T-8 

48 

Medium  Bipin 

21923 

F032/630 

20000 

SOX 

85 

32 

T-S 

48 

Medium  Bipin 

21924 

F032''635 

20000 

30X 

35XK 

85 

32 

T-8 

48 

Medium  Bipin 

2*925 

FGSZ'E-II 

20000 

3000 

41XK 

85 

36 

T-3 

48 

Medium  Bipin 

21950 

F 036/630 

2XOD 

3450 

3000K 

85 

36 

T-6 

48 

Medium  Bipin 

21931 

F036/B35 

200X 

3450 

3500K 

85 

36 

T-B 

48 

Medium  Bipin 

21932 

F036/'641 

200X 

34X 

410DK 

85 

40 

T-S 

50 

Medium  Bipin 

21936 

F040/630 

20000 

3775 

30XK 

85 

40 

T-3 

60 

Medium  Bipin 

21939 

F040,'835 

20000 

371^ 

25XK 

85 

40 

T-e 

60 

Medium  Bioin 

21940 

F040/641 

20000 

3/i5 

41XK 

85 

59 

T-8 

96 

Single  Pin 

21697 

F096;830 

15000 

5000 

SOXK 

85 

59 

T-6 

96 

Sinoie  Pin 

21898 

FOOS/BSS 

15000 

5000 

35XK 

85 

59 

T-8 

96 

■  Single  Pin 

21S99 

F095/'641 

15000 

6000 

4100K 

85 

OCTRON®  900  Series  Linear  T8  Fluorescent  Lamps 

--  ■■  •  . 

Nominal 

item 

Ordering 

Average  Rated 

Initial 

Coior 

-Watts  - 

Bulb 

Length  (in.) 

Base 

Number 

Abbreviation 

Life  (hours) 

Lumens 

Temp/ 

r-  CRI 

14 

T-3 

20 

Medium  Bioin 

21853 

F014, '950.20 

20X0 

750 

SOX'K 

X 

17 

T-S 

24 

Medium  Bipin 

21 371 

FC1 7/95024 

2G0G0 

6X 

50XK 

90 

21 

25 

T-8 

■30 

Medium  Bioin 

21569 

F021/950,'30 

20000 

10X 

50XK 

X 

T-P 

36 

Med' urn.  B'DiH 

21572 

F025/950.36 

20OX 

*2u0 

50C0K 

X 

25 

T-5 

40 

“'Htp 

21670 

F02B.'950/^0 

2C0O0 

14X 

50XK 

X 

32 

T-3 ' 

43 

“irin 

2i6S‘0 

F03225Ct43 

200X 

*575 

5X0K 

X 

•  A 

50 

Med-um  B'::'' 

2^  5 '3 

‘^040'95C''50 

20X0 

22X 

50XK 

X 

F-3 


Ordering  Information 


OCTRON^  CURVALUME®  700  Series  T8  Fiuorescent  Lamps 


Watts 

'  Bulb 

Nominal 
Length  (in.) 

Base 

Item 

Number 

Ordering 

Abbreviation 

Average  Rated 
Life  (hours) 

Initial 

Lumens 

Color 

Temp. 

CRI 

16 

T-8 

10-5 

Mediurri  Bipin 

217S2 

F3Q1 5/750 

20003 

1225 

30XK 

75 

16 

T-8 

10.5 

Medium  Bipin 

21800 

F30iaT35 

20000 

1225 

350GK 

75 

16 

T-8 

10.5 

Medium  Bipin 

21802 

FBOl  6/741 

20000 

1225 

4100K 

75 

24 

T-8 

16.5 

Medium  Bipin 

21794 

F3024/730 

20000 

2025 

3000K 

75 

24 

T-8 

16.5 

Medium  Bipin 

218i0 

F3024;735 

20000 

2025 

350GK 

75 

24 

T-8 

16.5 

Medium  Bipln 

21604 

35024/741 

20000 

2025 

41O0K 

75 

31 

T-8 

225 

Medium  Bipin 

21795 

FB031/730 

2C000 

2750 

30XK 

75 

31 

.1-8 

22.5 

Medium  Bipin 

21607 

F3031/735 

20000 

2750 

35D0K 

75 

31 

T-8 

225 

Medium  Bipin 

21606 

F3031/741 

20000 

2750 

4100K 

75 

31 

T-8 

'22.5 

Medium  Bipin 

21319 

33031/750 

200X 

2550 

5000K 

75 

32 

T-8 

22.5 

Medium  Bipin 

21S57 

FB032'7506 

20000 

2t50 

3&00K 

75 

32 

T-8 

225 

Medium  Bipin 

21953 

3503^735.0 

200CO 

2S5D 

ouOOK 

75 

32 

T-8 

225 

Medium  Bipin 

21959 

3503274*  /6 

20000 

2S50 

410CK 

75 

OCTRON®  CURVALUME^  800  Series  T8  Fluorescent  Lamps 


Watts 

Bulb 

Nominal 
Length  (in.) 

Base 

Item 

Number 

Ordering 

Abbreviation 

Average  Rated 
Life  (hours) 

Initial 

Lumens 

Color 

Temp. 

CR! 

15 

T-3 

’  1C5 

Medium  Sioin 

21S34 

F5G1530 

20000 

1300 

SOC'GK 

55 

15 

T-8 

10.5 

Medium  Bipin 

21635 

FBC16835 

20000 

1300 

SSOOK 

85 

16 

T-8 

10.5 

Medium  Sipin 

2:836 

330i5''54i 

200CO 

1300 

41 XK 

55 

24 

T-S 

Medium  Sipi.’i 

21874 

33024/530 

20000 

2*25 

30XK 

55 

24 

T-8 

*6.5 

Medium  Bipin 

21875 

•  F5024.'S35 

200:0 

2*2: 

35X‘K 

65 

24 

T-3 

15.5 

Medium  Bipin 

21675 

3B024/S41 

20000 

2125 

4*XK 

85 

31 

T-8 

22.5 

Medium  Bipin 

21677 

35031/630 

20000 

2900 

3O&0K 

£5 

31 

T-8 

22.5 

Lied' jm  5  Ip  in 

21573 

35031/535 

r;n^*rrn 

2900 

250jK 

£5 

31 

T-S 

225 

Medium  Bipin 

21579 

33031/541 

20uu0 

2900 

41XK 

85 

32 

T-8 

22.5 

Medium  Bipin 

21S70 

33C32'£3D'5 

20000 

SOX 

^OXK 

85 

32 

T-8 

225 

21S71 

3BC32'53:,3 

20000 

30X 

35D0K 

85 

32 

T-8 

22.5 

Med'um  Bipin 

2^972 

43032/54 1/5 

2O0CO 

3000 

41C0K 

£5 

Sample  Specifications 
OCTROM® 

Lamps  shall  be  SYLVANIA  OCTRON^ _ 

(F017,  F025,  F032.  F036*,  FO-^O.  FCS6)  hav* 
ing  a  T8  bulb  and _ (rriedium  bipin,  sin¬ 

gle  p:n*’}  bases.  Lamps  shall  have  a  correlat¬ 
ed  color^temperature  of _ (3000K.  3500K. 

A'OCK,  5000K)  and  a  coior  rendering  index  of 
(75  85)  They  are  'c  b®  cp®''a*®'^  on 

_ (magnetic  rapid  start,  electronic  instant 

start,  electronic  rapio  start)  oaitasts. 


OCTRON»CURVALUME® 

La.Tips  shall  be  SYLVANIA  OCTnON*^ 

CURVALUME' _ (FBO'iS.  FBOZ-i. 

F3C31.  FB032’}  having  a _ (IVe’,  6")  leg 

spacing  and  medium  bipm  bases.  Lamps 
shall  have  a  correlated  color  temoerature  of 

_ (3000K. 3500K. 410CK. 5000K) and  a 

color  rendering  index  of _ (75.  85).  They 

are  to  be  operated  on  (rr.agnetiC  rsp.O 
start,  electronic  instant  start,  electronic  rapid 
start)  ballasts. 


OCTRON®  900  Series 

Lamps  shail  be  SYLVANIA  OCTRON  900 
Series  fluorescent  lamps  having  medium  bipln 
bases.  Lamps  shall  have  a  correlated  color 
temperature  of  50C0K  and  a  coior  rendering 

index  of  90.  Lamo  lenoths  shall  be _ 

(207  247  307  367  407'487  60').  Lamps  shall 

be  operated  on _ (magnetic  rapid  start, 

electronic  instant  start,  eiectror.lc  rapid  start) 
ballasts. 


only  in  800  Sc^'es 
’'rOFc  only 


’F3032  is  the  only  CUFvAiUME  Ismc  with  o*  leg 
scscing 


For  Orders 
And  General 
Information 


OSRAM  SYLVANIA  National  Customer  Support  Center,  18725  N.  Union  Street,  Westfield,  IN  46074 


Industrial  Commercial 

P'^O'^e' 

BC0.'255-50-i2 

Specialty  Lamps  Markets 

Phc-'e.  500'-762-7:9i 

Fax- 

800/255.50*13 

Fax-  80Cm62-Ti?2 

Consumer  Products 

Phc'-e- 

SCO.  3 -2-7010 

National  Accounts: 

Fsv 

300  5-2-701 1 

IndustriarCommercial 

P“c^e-  5CO  552-16''* 

Consumer  Products 

Fno'‘-e  3CC'562--572 

Fsv  SCO  552--6“- 
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Electronic  Lighting  Systems 

The  System  Solution 


A  Complete  Range 
of  Fluorescent 
Systems 

CSRAM  SYLVAN’! A  offers  a 
QUICKTRONIC^  system  to 
provide  optimum  perforiTiance 
vhth  every  OCTRON^  and 
OCTRON=5-  CURVALUME® 

T3  larrtp.  There  are  also 
OLiiCKTRONlC  systems  for 
DULUX^  L  and  F96T 12  iamos. 
All  QUiCr<TRCN!C  systems 
have  a  n^oh  bat'ast  factor  and 
h'gh  frequency  circuitry  for 
maximum  light  output  and 
efficiency  wan  minimiai  iamip 
flicker,  fvtuitinamp  ballasts 
power  up  to  four  iamps  with 
para!!e!  circuitry  that  keeps 
'emainino  lames  iit  when  one 
or  more  fails.  OUlCKTRONIC 
systems  are  ideal  for  either 
retrofit  or  new  installations. 


OUlCKTRONIC® 
SYSTEM  32 

OUlCKTRONIC  SYSTEM  32 
is  designed  to  use  OCTRON 
32VV  T8  fluorescent  lamps 
and  provides  illumination 
equal  to  an  F40T12  system 
with  40  percent  less  energy 
usage.  It  can  also  operate 
17VV,  25Wand  40WT8 
lamps,  OCTRON 
CURVALUME  lamps  and 
40\V  T5  twin  lamps. 
OUlCKTRONIC  SYSTEM  32 
is  available  in  120V  and  277V 
versions  to  drive  one,  two, 
three  and  four-lamp  systems. 
OCTRON  and  OCTRON 
CURVALUME  T8  lamps  are 
available  in  75.  85  and  90 
CRI  versions  and  provide 
energy  savings,  high  lumi¬ 
nous  efficacy  and  excellent 
color  rendition.  The  DULUX  L 
40VV  is  a  single  ended  twin 
tube  lamp  that  provides  near¬ 
ly  the  same  light  output  as  a 
4 -foot  linear  lamp. 


OUlCKTRONIC® 

SYSTEM  36 

OUlCKTRONIC  SYSTEM  36 
is  desioned  to  operate 
OCTRON  36\VT8  lamps.  It 
provides  up  to  30  percent 
mO' e  lumen  output  than  a 
standard  32W  TS  system.  It 
also  oper-ates  DULUX  L  39\V 
twin  lube  fluorescent  lamps. 
OUlCKTRONIC  SYSTEM  36  is 
a  two-lamp  system  available 
in  120V  and  277V  versions. 
OCTRON  36W  T8  lamps  are 
avaiiaoie  in  3000K.  3500K 
and  4100K  versions  and  have 
a  CRI  of  S5.  They  provide 
exceptional  lum.inous  efficacy 
and  energy  efficiency.  The 
DULUX  L  39\V  single  ended 
twin  tube  lamp  provides  near¬ 
ly  the  same  light  output  as  a 
4-fool  linear  lamp  and  has  an 
efficacy  of  up  to  81  lumens 
per  watt. 


OUlCKTRONIC® 

SYSTEM  59 

OUlCKTRONIC  SYSTEM  59  is 
desioned  to  operate 
OCTRON  F096T8  lamps.  It 
provides  illumination  equal  to 
F96T12  lamips  with  40  per¬ 
cent  iess  energy  usage. 
Because  it  Is  smaller  and 
lighter  than  the  F96T*'2  mag¬ 
netic  ballast  it  replaces, 
installation  is  easier  and  more 
flexible.  OUlCKTRONIC 
SYSTEM  59  is  a  two-lamp 
system  available  in  120V  and 
277V  versions. 

OCTRON  F056T6  lamps 
have  a  single  pin  base  and 
are  desioned  to  reoiace 
F96Tl2ram.ps.  OCTRON 
F096T8  lamps  come  in  ih^ee 
color  temperatures — 31GCK, 
3503K  and  4i00K  and  a^e 
available  in  75  CRI  and  65 
CRi  versions. 
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QUICKTRONIC* 

SYSTEMS 


QUICKTRONIC® 

SYSTEM  17 

OUICKTRONIC^  SYSTEM  17 
is  designed  to  operate 
OCTRON^  17VVT8  and 
OCTRON-  CURVALUME^ 

16W  lamps  with  full  energy 
efficiency,  high  lumen  output 
and  low  harmonic  distortion. 
QUICKTRONIC  SYSTEM  17  is 
a  three-^mp  system  available 
in  120V  and  277V  versions. 
OCTRON  17V;T8  and 
.OCTRON  CURVALUME  16W 
lamps  are  available  in  both  75 
and  85  CRI  versions.  When 
used  in  CUICKTRON'C 
SYSTEM  17  they  provide 
energy  savings,  high  lumi¬ 
nous  efficacy  and  excellent 
color  rendering. 


QUICKTRONIC® 

SYSTEM  96 

OUICKTRONIC  SYSTEM  96 
is  designed  to  operate  both 
standard  and  energy  saving 
SYLVANIA  F96T12  lamps  and 
F95T12,^0  lam.ps-  It  provides 
high  lumen  output,  extremely 
efficient  operation  and  up  to 
20  percent  energy  savings 
when  compared  to  older 
maonetic  ballasts.  Other 
T12'!  SLIMLINE  and  H.O. 
lamips  can  also  be  driven. 
QUICKTRONIC  SYSTEM  96  is 
a  twO‘lamp  system  available 
in  120V  and  277V  versions. 
SYL VANIA  F96T12  SLIMLINE 
and  F95T12  High  Output 
lamps  are  available  in  a 
range  of  colors  with  up  to  80 
CRI.  Standard  and  energy 
saving  versions  are  available. 


QUICKTRONIC® 

SYSTEM  55 

QUICKTRONIC  SYSTEM  55  is 
designed  to  operate  DULUX® 
L  55W  twin  tube  fluorescent 
lamps.  It  provides  up  to  50 
percent  more  lumen  output 
than  standard  T5  twin  lamps 
with  no  loss  in  system  effi¬ 
ciency.  This  is  the  ideal  sys¬ 
tem  for  high  lumen  indirect, 
cove  and  2x2  fixtures, 
QUICKTRONIC  SYSTEM  55 
is  offered  as  a  one  or  two- 
iamp  system  in  120V  and 
277V  versions. 


DULUX  L  55W  twin  tube 
lam.ps  provide  up  to  50  per¬ 
cent  miore  light  output  than 
standard  To  twin  lamips. 
DULUX  L  lamips  offer  an  effi¬ 
cacy  of  up  to  81  lumens  per 
watt  and  are  available  in 
3000K.  3500K  and4100K 
ve.'sions. 


System  Solution  Return  on  Investment 


"•  V  Yc5'  ravOSC'v  on  Ou'CKinONiw  w2  '•$  r— Sys.'6  . 
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OSRAM  SYLVANIA 

System  Solutions 


Ordering  Information 


QUICKTRONIC-  Electronic  Systems  for  Fluorescent  Lamps 


Hem 

.  .  Ordering 

Voltage 

No  of'- 

vj':v  Input:’. '•■  n 

Ballast'.'*' 

Number 

Abbreviation 

(VAC)--:.>-: 

Lamp  Type 

LampS;?- 

Wattage  (W). 

Factor 

-  %THD-: 

..  _ _ _ 

..r-.. 

-9255 

QT1X32/1201S 

120 

32'vV-T3 

1 

31 

,93 

<20 

^S257 

071X32/2771$ 

277 

32\V-TB 

1 

31 

.93 

<20 

49270 

CT2X32;'l2DiS 

120 

32  V, '-T8 

2 

62 

.95 

<20 

49258 

QT2X32/277iS 

277 

32tV-T8 

2 

62 

.95 

<20 

49253 

GT3X24’12D1S 

120 

32V.-‘5 

3 

B3 

.93 

<20 

-9250  ' 

QT3X32/2771S 

277 

32vV-“B 

3 

83 

.93 

<20 

49255' “ 

074X32/12013 

120 

32tV-T8 

4 

110 

67 

<20 

49253 

0T<>32/2771S 

277 

:2;V-’5 

4 

110 

,57 

<20 

49252 

OT2X35/1201S 

120 

35W-T5 

2 

78 

1  ,C5 

<20 

49257 

Q 1 2X35. 277  iS 

277 

35'.V-75 

2 

78 

1.05 

<20 

40349 

0’2X59/120:5 

120 

55W-'8 

2 

105 

.85 

<20 

49345 

"  0”  2X5  9 ‘277:5 

277 

59u'-T5 

2 

105 

.55 

<20 

49252 

0':2X17;12D'S 

120 

17\V-’S 

3 

50 

95 

<20 

49253 

073X17/2771$ 

277 

i7w^-:b 

"i 

50 

.95 

<20 

49250 

072X95/120!$ 

120 

F95T12 

2 

135 

85 

<20 

49254 

C;2Xir5’27/;S 

277 

r95Tl2 

2 

135 

,83 

<20 

4-255 

QT2X95;-20HO 

120 

F95Tl2;n0 

2 

2i0 

.57 

<20 

49251 

0^2Xi!5,'i:.'-“.0 

277 

rr5:  :^.n0 

2 

2*0 

,87 

<20 

49237 

072X55/12015 

120 

SEW  L 

2 

no 

l.uO 

<20 

49255 

C ;  2Xcd/2.'  /  :$ 

277 

55W  Dy-x  L 

2 

110 

.91 

<20 

ACCUTRONIC'^'^  Low  Voltage  DC  Electronic  Systems  for  Compact 

Fluorescent  Lamps 

■  **C.  7^' ■■■ 

Ordering 

Baliasl^;;^^' 

Number  "f- 

Abbreviation 

{VAC)-^«  y; 

Lamp  Type 

Lamps/? 

wattage 

Fa 

^%THE}1 

‘  '  ■  -IL — ^ 

49491 

A77-S/12 

12 

7-9W  DjIuX  SE  $  DE 

1 

10 

1.0D 

4940D 

A77-5'24 

24 

7'5‘W'  Dulux  SE  &  DE 

1 

10 

1.00 

POWERTRONIC^  Electronic  Systems  for  HID  Lamps  _ 


49300 

4S301 


PT-DE  70/120 
PT-DE  70./277 


120 

277 


70W  HQ!*DE 
70\VH0:-DE 


80 

SO 


1.00 

1.00 


<10 

<10 


For  Orders 
And  General 
Information 


OSRAM  SYLVANIA  National  Customer  Support  Center,  18725  N.  Union  Street,  Westfield,  IN  46074 


Industrial'Commercial  P'orse.  cOj'255'5042 
Fcx:  600-‘255-5G43 

Consumer  Products  Pnone.  60j.642*70‘0 
Fax;  ED0’S42-7011 


Specialty  Lamps 7^arkets  P"c-e-  S00.7€2*7*:91 
Fax:  600762-7192 

National  Accounts: 

Industrial'Commercial  ?-oie:  S00,'562--671 

Consumer  Products  ?'“C-£;  500’E£2-:672 

Fax;  S0D.'562*4674 
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Industrial  Energy  Systems 
(EM4) 

May  1-5,  1995  5208D 

Successful  inclusirial  cncr|;y  managers 
have  ciu  energy  indices  by  25  j'>crccm  or 
more.  Tliis  course  will  provide  meihods 
to  help  you  develop  an  aj^propriaie 
energy  index  for  measuring  performance 
and  conirollin'g  energy  costs.  You  will 
review  the  basics  of  process  energy 
analysis  and  compare  theoretical, 
potential,  and  actual  performance  of 
industrial  energy  systems.  Your  learning 
will  include  the  latest  heat  recovery 
technology,  combustion  equipment, 
adjustable  speed  drives  and  digital 
process  controls.  Plan  to  work  with 
other  energy  managers  in  solving  tyjncal 
industrial  energy  problems.  Topics  for 
this  course  include: 

•  energy  management  pci  formance 
analysis  and  forecasting 

•  process  energy  analysis  techniques 

•  energy  efficiencies  of  commonly  used 
systems 

•  optimization  of  operation  and  control 

•  cost-effective  retrofits 

•  latest  technology  for  waste  heat 
utilization 

•  cncrgy-cfficicnl  designs,  systems  and 
com]>oncnts  for  replacement  and  new 
construction 

•  methods  for  analyzing  potential 
savings. 

Fee:  $1145  Director:  Keith  Kempski 

Building  Energy  Systems  (EM3) 

July  17-21,  1995  5238D 

Developing  Effective 
Energy/Environmental 
Programs  (EMI) 

September  11-15,  1995  5773D 


^  HVAC  Systems  for 
Buildings 

Piping  Systems  for  HVAC 

February  20-24,  1995  5015D 

This  course  will  develop  your  under¬ 
standing  of  fluid  systems  encountered  in 
air  conditioning  of  buildings,  and 
specifically  of  plpitig  systems  for  water, 
steam,  and  refrigerants.  Emphasis  will  be 
on  understanding  the  factors  tliat 
influence  pipe  sizing,  balancing,  and 
pump  selection  to  meet  the  air-condi¬ 
tioning  system  needs. 

I'cc:  $1095  Director:  Harold  Olsen 

Direct  Digital  Controls 
for  HVAC 

February  27-March  3,  1995  5023D 

in  Las  Vegas,  Nevada 
June  19-23,  1995  5028D 

in  Madison,  Wisconsin 

This  course  introduces  you  to  the  design 
and  ajijdication  of  direct  digital  controls 
(DDC)  for  commercial  and  industrial 
I IVAC  systems.  The  course  begins  witli  a 
thorough  discussion  of  the  capabilities 
of  system  arcbilcclurc  and  communica¬ 
tion  concepts,  ]')rogra mining  concepts, 
and  performance  of  peripherals.  The 
course  then  proceeds  to  apply  DDC  to 
the  requirements  of  air  conditioning 
equipment  and  distribution  systems 
from  packaged  rooftop  single  zone  to 
built-up  dual  fan  VAV  systems.  Point 
selection  and  economic  analysis  arc  key 
points  of  discussion.  The  dilfcrcni 
programming  concepts  available  today 
(line  programming,  menu  or  block 
programming,  and  graphical  program¬ 
ming)  will  be  di.scusscd  and  demon¬ 
strated.  The  course  concludes  with  a 
detailed  presentation  on  the  acquisition 
process,  including  plans,  specifications, 
and  project  management.  Sample  specs 
and  drawings  arc  ])nri  of  the  course 
material. 

Fee:  $1145  Director:  Charles  Dorgan 


Energy  Management 

Professionals  in  the  energy  field  can 
parlicipaie  in  ihc  Energy'  Management 
Diploma  Program,  which  focuses  i)/i 
developing  management  tibi/iiics  and 
establishing  a  workable  energy  manage- 
ment  organization.  Each  course  provides 
comprehensive  coverage  of  a  specific 
aspect  of  energy  management.  You  can 
attend  any  one  course  or  all,  in  a  sequence 
convenient  to  you.  Qualified  individuals 
who  complete  all  four  courses  and  an  exam 
may  cam  an  energy  management  diploma. 


course  exemplifies  what  I 
expect  from  your  courses:  techni¬ 
cally  proficient  speakers  who  also 
provide  enjoyable  presentations. 

Gerald  Menefee 

Director  of  Community  Services .  . 

City  of  Gladstone,  Missouri  /  / 


For  more  information  or  to  enroll, 
please  call  800-462-0876. 


Y  Successful  Energy  Project 
Analysis  and  Selection  (EM2) 
March  6-10,  1995  5235D 

To  identify,  evaluate  or  select  effective 
energy  conservation  measures,  you  must 
understand  where  and  how  energy  is 
used  in  your  facility.  You  must  analyze 
utility  bills  and  rate  schedules  for 
opportunities  to  reduce  costs.  Finally, 
you  must  understand  your  company’s 
investment  criteria  to  ensure  that 
recommended  projects  are  funded.  This 
course  will  help  you  develop  an  orga¬ 
nized  approach  to  energy  data  gathering 
and  analysis  in  your  facility.  You  will 
learn  how  to  use  key  energy  manage¬ 
ment  tools— from  a  thorough  and 
efficient  walk-through  energy  audit  to 
the  latest  microprocessor-based  elec¬ 
tronic  data  collection  techniques.  You 
will  look  at  sources  of  energy  use 
information — in-house  teclinical 
personnel,  consultants,  and  utility 
companies — studying  the  strengths  and 
weaknesses  of  each  and  determining  the 
best  source  of  information  for  your 
facility.  Help  ensure  good  energy 
calculations  and  economic  analyses  by 
studying: 

•  what  to  include  in  effective  energy 
audit  reports 

•  what  auditor  experience  is  ucccsszry 

•  how  to  use  utility  DSM  programs 

•  what  procedures  and  calculations 
to  use 

•  useful  instruments  and 
measurements 

•  how  to  analyze  utility  rates  and 
schedules 

•  how  to  calculate  energy  savings 
and  benefits. 

Fee:  $1145  Director:  Keith  Kempski 


Energy  Auditing/ 
Analysis 

These  courses  ore  pari  of  a  series  lhal  will 
help  you  lo  focus  your  technical  experience 
on  the  shills  rei{uirecl  for  aiuiitin^  or 
analysis,  rather  than  Vf^rions 

and  energy  systems.  Our  auditing 
courses  combine  a  niLv  t)/’cJci5sruoni 
/a'/tircs  and  on-silc  fieldwork.  You  gain 
both  ihc  theoretical  background  and  the 
practical  experience  for  under.standing 
energy  systems  found  in  all  types  of 
buildings. 

HVAC  Systems  and  Controls 

February  6-10,  1995  5234D 

Imp  rove  men  IS  in  HVAC  systems  and 
controls  are  unique  because  simple  or 
complex  changes  often  result  in  approxi¬ 
mately  the  same  level  of  performance 
improvement.  Yet,  investment  costs  and 
paybacks  will  vaiy  substantially.  1  his 
course  will  help  you  to  understand  your 
options  and  make  the  best  decisions. 

You  will  analyze  systems,  evaluate 
performance  and  recommend  improve¬ 
ments  for  comfort  and  energy  consen’a- 
lion.  Plan  to  study  these  topics  and 
more: 

•  HVAC  system  characteristics 

•  psychromclrics  and  control  of 
HVAC  processes 

•  air  distribution,  comfort  and 
indoor  air  quality 

•  successful  variable  air  volume 
retrofit  strategics 

•  temperature  controls,  energy  manage¬ 
ment  and  direct  digital  controls. 

The  course  will  build  upon  material 
presented  in  our  course,  FunJamc/Uals  of 
Energy  Auditing. 

Fee:  $1095  Director;  Keith  Kempski 


Y  Fundamentals  of 
Energy  Auditing 
April  24-28,  1995  4670D 

Auditing  of  commercial  buildings 
demands  skills  dilfcrcnl  from  those  used 
with  residential  structures,  'fhis  course 
leaclies  you  a  proven  approacli  to  doing 
energy  audits.  You  will  review  basic 
systems — HVAC,  plumbing,  electrical, 
and  building  envelope— as  they  apply  to 
small  commercial  buildings.  Principal 
topics  will  include: 

•  building  energy  use  fundamentals 

•  energy  estimating  methods 

•  HVAC  and  lighting  system  basics 

•  effective  data  collection  and  analysis 
techniques. 

Fee:  $995  Director:  Don  Schramm 

Commercial/Industrial 
Energy  Analysis 

August  14-18,  1995  5239D 


Subjects  were  covered,  well.  I 
appreciated  the  ample  opportunity 
to  practice  hands-on  the  subject 
material. 

Jeffrey  S.  Neltesheim 
Utility  Engineer 

Village  of  Germantown,  Wisconsin  ^ 


Mechanical  Engineering 
and  Energy  Courses 

Central  Utility  Plants 

Improving  Cooling  Tower 
Operation  and  Cooling 
Water  Treatment 
January  4-6,  1995  5644D 

Systems  engineering  and  water  treat- 
mcni  considerations  for  modern  water 
cooling  facility  operations  will  be  the 
emphasis  for  this  intensive  three-day 
course.  You  will  study  in-dcpih  the 
causes  and  correction  of  water-related 
cooling  system  problems. 

Fee:  S795  Director:  Jack  Quigley 

Boiler  Plant  Operation 

and  Orientation 

January  9-11,  1995  5645D 

Increase  your  basic  understanding  of 
boiler  plant  operation  and  of  boiler  plant 
auxiliaries  such  as  turbine  systems. 

Fee:  S795  Director:  jack  Quigley 


Of  all  the  seminars  Fve  taken  over 
the  years,  this  was  by  far  the  best 
because  the  topic  was  thoroughly 
covered — not  the  usual  superficial 
treatment 

Richard  Yancey 
Quality  Assurance  Consultant 

l/N  TEK  iVn 

New  Carlisle,  Indiana  J  / 


For  more  information  or  to  enroll, 
please  call  800-462-0876. 


V  Cogeneration  Technology 

March  13-17,  1995  5016D 

During  the  last  10  years,  significant 
improvements  in  cogeneration  equip¬ 
ment  and  cogeneration  systems  have 
been  made.  Today  both  large  aiul  small 
energy  users  can  benefit  from  a  cogen¬ 
eration  system.  Given  llic  increase  in 
electrical  demand,  cogeneration  can 
produce  an  economic  payback  of  six 
months  to  two  years  for  peak  shaving  or 
supplementary  power.  Longer  term 
paybacks  arc  possible  for  locations  that 
need  large  reliable  energy  sources.  This 
course  focuses  on  concept  design  and 
prcliminar)'  equipment  selection  to  aid 
you  in  decision  making  and  rough  plant 
layout.  During  the  group  design  sessions 
you  will  make  individual  and  group 
judgments,  calculations,  and  decisions 
for  a  given  application.  Computer 
software  for  prcliminar)’  analysis  will  be 
provided. 

Fee:  SI 295  Director:  Harold  Olsen 

Basic  Boiler  Water  Treatment 

May  8-10,  1995  5646D 

This  course  provides  a  basic  understand¬ 
ing  of  low-  to  medium-pressure  boilers 
for  heating  or  process  operations,  and 
steam-generating  systems  and  their 
components  and  operating  problems. 
You’ll  gain  a  working  knowledge  of  the 
methods  available  to  protect  this  costly 
capital  equipment  from  premature 
failure  or  damage  by  scaling,  corrosion, 
and  carr)'0vcr. 

Fee:  $795  Director:  jack  Quigley 

Boiler  Plant  Optimization: 

Basic  Concepts  and 
Applications 

June  5-8,  1995  5778D 

This  practical  course  presents  the 
fundamental  aspects  of  conventional  fuel 
combustion,  with  emphasis  on  how 
these  influence  boiler  plant  operations. 
Fee:  $895  Director:  jack  Quigley 
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<ZiheWan 
J  stopper 


Applications 


Office 

Buildings 


Colleges  & 
Schools 


Retail  & 
Hotels 


HVAC,  EMS, 
Light  Level  & 
Misc 


The  Wan  Stopper*,  bic. 

2800  De  La  Crur  Blvd 
Santa  Clara.  CA  S5050 

Tel:  (408)  988*5331 
Fax;  (406)  968*3373 

National  Technical  Support 
Plano.  Texas:  (8CC)  879-8585 


The  Watt  Stopper  manufactures  the  most  complete  line  of  automatic  lighting  controls.  A 
combination  of  Ultrasonic,  Passive  Infrared  and  Dual  Technology  sensors  can  be  used  to 
confgure  any  application.  For  specific  information  on  how  the  technologies  work  see 
“Passive  Infrared  Sensor  Technology" ,  “Ultrasonic  Technology",  and  “Dual  Technology" 
sections  under  ’technical  data’.  Some  of  the  most  common  uses  are  described  here. 


The  Watt  Stopper  occupancy  sensors  are  the  perfect  product  to  control  lighting  in  the 
office  environment  With  all  three  technologies,  effective  energy  savings  can  be  achieved 
in  every  space.  Our  recommendations  are: 

•  OFFICES -^^’PIR,^^^  or  WS  series  wall  sv,itches  15-70%  Savings 

•  OPEN  OFFICE  SPACES  -  CMOO.  CI-200,  W,1000A  W2000A  DT-IOOL  5-25%  Savings 

•  CONFERENCE  ROOMS  -  W500A  WlOOO.A  DTIOOL,  CMOO  20^S%  Savings 

•  COMPUTER  ROOMS  •  DT-lOOL.  CMOO  20-65%  Savmgs 

•RESTROOMS  •  Ultrasonic  sensors  30-75%  Savings 

•  CORRIDORS  -  CMOO-2,  W2000H  30-60%  Savings 


The  Watt  Stopper  occupancy  sensors  have  been  very  successful  in  elementarv\  secondary, 
and  college  applications.  For  schools  we  recommend: 


•UJiGE  CL^ROOMS  -  DT-IOOL,  W2000A  CMOO,  CI-200 

•  SM^  CL^iSSROOMS  -  WlOOOA  CMOO.  1\TIR 
•CORRIDORS-  CM0a2,W2000H 
•RESTROOMS  •  Ultrasonic  sensors 

•  TEACHERS  OFFICES  -WIR,  or  WS  series  wall  s^vitches 

•  GYM'S  .AND  MUTTIPU-RPOSE  •  DT-IOOL,  CMOO 


20-75%  Savings 
0-75%  Savings 
30-60%  Savings 
35-75%  Savings 
30-50%  Savbgs 
35-70%  Savings 


The  Watt  Stopper  occupancy  sensors  help  you  reduce  energy  costs  while  still  meeting  the 

special  needs  of  your  customers.  For  the  most  dramatic  savings  we  recommend: 

•  STOR.'^GE  ARE.^  -  DT-IOOL  Ultrasonic.  ^^TIR,  CMOO.  CI-200  45-65%  Savings 

•  MEETING  ROOMS  -  DT-lOOL  W500.A  WlOOOA  CMOO,  CI-200  40-65%  Savings 

•WAREHOUSES  -  DT-lOOL  W2000A  CMOO.  CI-200  50-75%  Savings 

H%AC  and  Energy  Management  Systems  can  be  used  in  combination  with  any  and  all 

Watt  Stopper  products.  Every  sensor  can  be  used  to  turn  lighting  on  and  off  in  addition  to 

producing  information  or  signals  for  the  other  systems. 

•  HVAC  -  Use  the  DT-IOOL  CMOO  or  CI-200  for  independent  “on"  and/or  independent 
“off  for  any  area. 

•  EMS  -  Tne  Watt  Stopper  sensors  can  be  used  to  control  lighting  loads  independently  or 
in  conjunction  with  EMS  s>'stems. 

•  Light  Level  -  The  DT-IOOL  CMOO  and  CI-200  have  a  separate  output  to  isolate  a  circuit 
for  light  level  control. 

•  Cold  Storage.  Outdoor  applications:  CB-100,  CB-200 


APPLICATION  --  OPEN  OFFICE  AREA 


Ultrasonic,  PIR,  and  Dual  Technology  Sensors  in 
Open  Office  Area  &  Partitioned  Offices 

32' 


1.  Check  square  footage  of  area. 

2.  Use  coverage  templates. 

3.  Designing  for  smaller  zones  results  in 
greater  energy  savings. 

4.  Make  sure  PIR  sensors  have  clear  view  of 
the  controlled  area. 

5.  Specily  time-delay  to  match  activity  level  of 
the  space. 


Savings 


(See  enclosed  “Timer  Test  Study  ) 

For  an  open  office  area  with 
12  -  3  lamp  fixtures  -  1.44  Kw 
X  $.10  per  Kwh  -  $.144  cost  per  hour 

Save  4  hours  per  day  Mon-Fri 
Save  6.5  hours  per  weekend 

Total  hours  saved  -  26.5  hours  x  52  weeks 
- 1,378  hours  per  year 

1,378  hour  x  $.144  cost  per  hour 
-  $198.43  ANNUAL  SAVINGS 


Ultrasonic  Sensor 
■< — Dual  Technology  Sensor 

Cl-1 00  Passive  Infrared  Sensor 


PaybacR/ROI 


Ultrasonic  sensor  &  power  pack  -  $125.00 

Installation  -  $60.00 
Total  Cost  -$185.00 
Pa\-back  -  11.2  Months 
RO'l  -  107% 

DT-IOOL  &  power  pack  -  $160.00 
Installation  -  $60.00 
Total  Cost  -$220.00 
Payback  -  13.3  Months 
ROI  -  90% 

2  •  CI-100  sensors  &  power  pack  -  $180.00 

Installation  -  $90.00 

Total  Cost  -$270.00 

Payback  -  16.3  Months 

ROI  -  74% 


039JC.2 


•'Sensor,  power  pack,  and  installation  costs  are  approximate. 


APPUCATON-tCOMMON 


Ultrasonic,  PIR,  and  Dual  Technology  Sensors  in 
Common  Building  Areas  Larger  Than  300  sq  ft 


Application 


Conference  rooms,  computer  rooms,  main¬ 
tenance  areas,  classrooms,  vending  areas, 

lunch  rooms,  copy  rooms 

1.  Check  square  footage  of  area, 

2.  Use  coverage  templates. 

‘k  Make  sure  PER  sensors  have  clear  view 
of  the  controlled  area. 

4.  Place  sensor  or  “mask”  lens  so  it  does  not 
"see”  outside  the  room. 

5.  Specliy  time-delay  and  sensitivity  to 
match  activity  level  of  the  space. 


Savings 


8  - 176  Watt  2’  x  4’  Proffers 
« 1.41Kw  X  $.10  per  Kwh 

-  $.141  cost  per  hour 

Save  4  hours  per  day  Mon-Fri 
Save  12  hours  per  weekend 

Total  hours  saved  -  32  hours  x  52  weeks 

-  1,664  hours  per  year 

1,664  hour  x  $.141  cost  per  hour 

-  $234.62  ANNUAL  S.\mGS 


039 JC  .2 


24' 


Dual  Techix>logy  Sensor 


CI-1 00  Passive  Infrared  Sensor 


Pai^ack/ROI 


Ultrasonic  sensor  &  powder  pack  -  $125.00 

Installation  -  $60.00 

Total  Cost  *$185.00 

Payback  «  9.5  Months 

ROI  -  127% 

DT-IOOL  &  power  pack  *  $160.00 
Installation  -  $60.00 
Total  Cost  -$220.00 
Pa>*back  «  11.3  Months 
ROI  -  107% 

CI-1 00  &  power  pack  -  $100.00 
Installation  -  $60.00 
Total  Cost  -$160.00 
Payback  -  8.2  Months 
ROI  -  1^.7% 


•'Sensor,  power  pack,  and  installation  costs  are  approximate. 
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PIR  Sensors  and  PIR  Automatic  Wall  Switches  in 
Building  Areas  of  Under  300  Square  Feet 


Offices,  computer  rooms,  maintenance  areas, 

vending  areas,  copy  rooms,  utility  rooms. 

1.  Check  square  footage  of  area, 

2.  Use  coverage  templates. 

3.  Make  sure  PER  sensors  have  clear  view 
of  the  controlled  area. 

4.  Place  sensor  or  "mask”  lens  so  it  does  not 
“see”  outside  the  room. 

5.  Specify  time-delay  and  sensitivity  to 
match  activity  level  of  the  space. 


■  Savings 


3  - 176  Watt  2’  x  4’  Proffers 

-  .528Kw  X  $.10  per  Kwh 
-$.053  cost  per  hour 

Save  4  hours  per  day  Mon-Fri 
Save  12  hours  per  weekend 

Total  hours  saved  -  32  hours  x  52  weeks 

-  1,664  hours  per  year 

1,664  hour  x  $.053  per  hour 

-  $S8.19  ANNUAL  SAVINGS 


®  D  D  D 

Wall  Switch  Replacement 


n  D  D 

Ceiling  Mount  Sensor 


(w)  Wl  or  WS  Series 

Automatic  Wall  Switch 


ra  WPIR  Sensor 

For  ef>closed  office,  use  placement  A  or  B. 
If  the  wall  on  the  right  does  not  exist,  use 
placement  B. 


Wl  or  WS  Wall  Switch  -  $60.00 
Installation  -  $20.00 
Total  Cost  -$80.00 
Payback  -  10.9  Months 
ROI  -  110% 


WTER  &  power  pack  -  $50.00 
Installation  -  $60.00 
Total  Cost  -$140.00 
Payback  «  19  Months 
ROI  -  63% 


039  JC2 


**Sensor,  power  pack,  and  installation  costs  are  approximate. 


APPLICATION  -  RESTROOMS 


Ultrasonic  Sensors  in 
Restrooms 


Application 


Large  restrooms  (with  or  without 

partitions). 

1.  Check  square  footage  of  area, 

2.  Use  coverage  templates. 

2.  Place  sensor  as  close  as  possible  to 
stalls.  Ideally,  over  the  top  of 
stall  entrance. 

3.  Make  sure  ultrasonic  sensors  are 
installed  6  to  8  feet  away  from  air 
supply  diffusers. 

5.  Speciiy  time-delay  and  sensitivity  to 
match  activity  level  of  the  space. 


Sanngs 


(See  enclosed  “TimerTest  Study”) 

8  -  80  Watt  2'  X  4'  Euorescent  fixtures  . 

-  .64K'w  X  .10  per  Kwh 

-  $.064  cost  per  hour 
(Consider  exhaust  iza  and  ballast  lead) 

Save  8  hours  per  day  Mon-Fri 
(Typically  lights  in  bathrooms  are  on 
16  to  24  hours  a  dayO 

Save  27  hours  per  weekend 

Total  hours  saved  -  67  hours  x  52  weeks 

-  3,484  hours  per'year 

3,484  hour  x  $.064  per  hour 

-  $222.98  .ANNUAL  SAVINGS 


PaybacK/BOl 


Ultrasonic  sensor  &  power  pack  -  $125.00 

Installation  -  $60.00 

Total  Cost  -$185.00 

Pa>l3ack  -  9.9  Months 

ROI  -  121% 


039  JC  ,2 


**SeriSor,  power  pack,  and  installation  costs  are  approximate. 


F-18 


APPLICATION  -  HALLWAYS 


Ultrasonic  and  PIR  Sensors  in 
Hallways 


Application 


Hallways,  corridors,  aisleways. 

1.  Check  square  footage  and 
ceiling  height  of  area. 

2.  Use  coverage  templates. 

3.  Do  not  use  ultrasonic  sensor  if 
ceiling  height  exceeds  14  feet. 

4.  CMOO’s  are  recommended  for 
aisleways  -  do  not  use  ultrasonics. 

5.  Make  sure  ultrasonic  sensors  are 
installed  6  to  8  feet  away  from  air 
supply  diffusers. 

6.  Point  ultrasonic  receiver  openings 
down  the  hallway.  Mount  CMOO 
with  lens  facing  down  the  hallway. 

7.  Specify  time-delay  and  sensitivity  to 
match  activity  level  of  the  space. 


Savings 


(See  enclosed  Timer  Test  Study”) 

8  -  80  Watt  2’  X  2’  Troffers 
«  .64Kw  X  $  .10  per  Kwh 

-  $.064  cost  per  hour 

Save  12  hours  per  day  Mon-Fri 
Save  33  hours  per  weekend 

Total  hours  saved  -  93  hours  x  52  weeks 

-  4836  hours  per  year 

4,836  hour  x  $.064  per  hour 

-  $309.50  ANNUAL  SAVINGS 


□ 


Hallway  length  -  80’ 


□ 

□ 

□ 

El 

□ 

□ 


Payback/BOl 


Ultrasonic  sensor 
&pow’erpack  -  $125.00 
Installation  -  $60.00 
Total  Cost  -$185.00 
Payback  «  7.2  Months 
ROI  -  166% 

CMOO  & 

power  pack  -  $100.00 
Installation  -  $60.00 
Total  Cost  -  $160.00 
Payback  *  6.2  Months 
ROI  -  193% 


□ 


□ 


Of 

hw# 


Ultrasonic  Sensor 

CM  00  Passive  Infrared  Sensor 


039 JC  .2 


•’Sensor,  power  pack,  and  Installation  costs  are  approximate. 
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Herculux’” 

4000 


High  Abu«^  y 

1 8 w  (2x9V^  fj?'  T:'; 
26W(2x13W)'ij'  "y;y:< 
2cW  Quad  Tubj^; 
Fluorescent  ^ 


he  hERCULUX^  4000  series  is  Iho 
*«<Brrf  d  choice  for  coW  vreather,  high  cbuse 
•6SS  that  demand  a  compact  size  luminsi-e 
■th  an  erercy  etficleni  fluorescent  lamp 
curce.  Typical  appHcaticrs  Include 
D&rways.  stairwells  and  cxtericr  bulldir^^ 
gallons  lor  schools/universilies.  park  and 
ocreaiiona!  facilllies  end  commercial 
^fidincs. 

EATURES 

7ne  new  -20^  28W  quad  tube  flucrescerrt 
iarr^  features  appreximate  lumen  output  of 
•  OOW  incar-descent  and  is  gasketed  for 
outdoor  Iightir>g  appl-caiion$. 

:.cw  wantpe  fluorcscont  source  reduces 
irvestfT.erl  and  can  be  recouped  in  first 
temp  replacement  cycle. 

low  profile  and  shatterproof  design,  fully 
gasketed,  corroeion  resistant  to  outside 
eiemehts  snsbles  the  fixture  to  be  used  In  a 
muhilud#  of  sppllcaTtens. 

^ENERAL  SPEOFICAnONS 
R  •  free  tor— It^edfOn  molded  polycarbonate 
lens  18  dear  prrsmBtic  and  UV  atsbllized. 
Nominal  thickness  .1257  Wfeparour>d 
design  endoees  end  p'Oteds  ail  metaf  pena 
t'om  the  demems, 

Flnleh — All  prime  cx)ld  foBod  steel  materials 
sre  phpsphaio  costed  orxj  electrostatically 
finished  a,*ter  efi  other  operations  with  a  2.5 
mil  white  urethene  powder  and  baked  to 
form  a  C2%  rcflecilvm.  smooth,  glossy,  non- 
oorrosfve  durabfe  coaling. 


•  Basaplatc— IS  gauge  prime  cold  rolled 
steel  with  white  urethane  finish. 

•  Gasket — Seallght  design  uses  h:g.h  cu^Iily 
closed  cell  r-eeprene  rubber  to  block  out 
moisture,  dirt  and  Insects. 

•  Ballart — Uses  one  or  two  preheat  bafiasts; 
ng  starter  to  rT»a)ntaln. 

Mode!  4018:  two  9WTT.  120V.  NPF  {25T). 
Model  4TO6:  two  t3WTT,  120V.  NPF  {32T). 
Model  4C2B:  one  28WQT.  120V.  NPF  (-20*F). 

»  Lamp  (net  included)-~Uses  energy  effoent 
twin  tube  or  quad  tube  fluorei cent  lamps. 
Model  4 O'- 8:  Two  9W  twin  tubes. 

Model  4026:  two  13W  twin  tubes. 

Model  4025:  offc  2BW  quad  tube. 

•  Hardware — Two  POSiGRlP  lamperprocl, 
ctainleea  eteel  screws  are  provided  1o 
secure  refractor  to  basepiare. 

•  So ckal— Sturdy  molded  do-ubie  pin  snap-in 
IfitTrphoider. 


U.LUrt^torWtB  I 

D*mp  Mxt  W«<  Uecirtionc  | 


MOUNTING 

UL  llsietl  for  damp  end  wet  locations,  w&ll 
installations  onl>'*  -<a’np  base  up. 

We  "ccenmend  usi*>g  all  lour  KOs  provided  in 
the  hftseplalc  for  moumi.na  with: 

•  Fo-jr  V*-20  mschine  screws  wHh  masonry 
anchors  to  mount  in  brick  or  concrete. 

•  Four  ’A"  lag  screws  or  toggle  bolts  for 
mou.niing  in  fra.me  construclio.1- 

Mounting  harefware  no:  included.  Please  refer 
*.o  dimension*iI  drawings  or  page  two  for 
exact  locsHon  of  mourting  holes.  Instruction 
sheet  packaged  with  each  fixture  and 

5CC£SS0/y. 


<ENALL  •  1020  Lakeside  Drive  «  Gumee,  IL  60031 


708^60.0200 


•  FAX  708/360-1781 
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PHOTOMETRIC  DATA 


MODEL  4028 


120- 


BO* 


60* 


One  28 W  OT  Clear  Pnamstic  Lens  Wa'l  Wouni^ 

6'liciBncy  =  62-6"/»  Uplight-  45.1%  CIE  Type  CN'etrl-lnU/ert 

Repon  #(TL4‘,245 


CciH(cl»n]i  0^  Oetiivtfon  ■  2onif  Ckt^'ty  M»{Sod 
r>0^C*vRf  ^tl»cui>e»  0  20 


- » - 

5b 

rT' 

RW 

ro 

9» 

Ifl 

a 

90 

ifl 

» 

>t 

IP 

0 

0 

&} 

C3 

O 

U 

M 

M 

54 

4f 

*6 

( 

54 

ii 

4» 

45 

43 

40 

38 

oe 

91 

92 

23 

'  t 

411 

43 

.91 

S4 

y. 

32 

2:y 

90 

25 

^7 

i 

49 

37 

32 

27 

91 

27 

23 

25 

?7 

19 

13 

i 

21 

32 

2/ 

22 

27 

22 

It 

£2 

-t 

i« 

15 

1 

JL 

29 

H 

n 

la 

>B 

It 

16 

JL 

LL 

c 

39 

JL 

29 

1« 

21 

17 

13 

17 

1 A 

u 

[l 

/ 

» 

17 

13 

It 

1$ 

11 

15 

JL 

1 

Ll 

« 

SB 

»c 

15 

13 

1/ 

19 

10 

U 

u 

0 

LL 

( 

JL. 

_1L 

19 

1C 

15 

11 

9 

15 

t 

f 

1  < 

10 

2* 

',7 

12 

t 

It 

ie 

JL 

12 

c 

< 

nj 

OPERATING  SPECIFICATIONS 


38WOT 

LAMP:  1600  Lunen*.  2B  Watt,  10,000  Hour  Ltfe 
BALLAST:  Or.«  Pr*h*«t,  -ZOT  to  WT  An>t>J6nf 


DIMENSIONS 


4000  Series 

Widlh:  6*  Deplh:4.l?5'  HeipM;  10.5 

Side  L  Culeway  View  Beeeplale  Beck  View 


NUMBS*!  OF  LAMPS 

1 

UNE  VOLTAGE  (V) 

120 

maximum  CURREhn-  (A) 

.570 

OP6RATIK3  current  (A) 

.<75 

INPUT  POWER  (W) 

30 

POWER  FACTOR  ! 

NPF 

*7h*  <BW0T  sysiem  U  »p«cifietV)*  e«slgr.cd  fcf 
cold  ■nviroa-hoftlt.  General  use  in  warm  tmblsn! 
cefKJlrion#  m*)'  In  ineffitient  oferaden  and 
lh*feftr«  Is  net  reonmended. 


ORDERING  INFORMATION 


Irt. 


10.5 


2t.67 


8.5 


6.65 


4.6S  4.12S 


Catalog 

ruimber 

Larva 

Wattage 
(tamp  type) 

Voltage/ 
power  factor 

Starting 
Ump  (F) 

Poalgrtp 

acrewa 

4018 

Prismatic 

18W  (2x9‘WTT) 

l2a'NPF 

25* 

Tivo 

4026 

Priimaiic 

26W(2x13WTT) 

12a/NPF 

32* 

Two 

4028 

Prisrrwfle 

2BW  (F280T) 

I2a/NPF 

L  -20* 

Two  1 

accessory 

4000 A  Seam  welded  stainless  steel  Surface  adapter  lor  wet  locations 


NOTES: 

Al  Kensll  high  atxjse  fixtjres  are  provided 
with  POSIGRIP  screws.  Be  sure  lo  order 
9500  screwdrivers  with  sH  drop  chipmenla 
ot  Konst,  high  abuse  fixtures. 

AvallabKhy  and  spediicationc  subject  to 
cherige  wlihoul  notioe. 


Call  1.eC0-4.KENALL  (453-6255)  for 
standard  producl  modification,  pholomeiric 
asdstance  or  reporis.  product  sample 
requests,  technical  cisrificstion,  producl 
ik»raiure  and  the  location  or  phone  number 
of  local  sales  representative. 


Kenair  high  dbfse  luminaires  are 
designed  and  built  to  take  exceptional 
physical  punishment.  When  installed 
according  to  OUr  inslfUCllons,  KonaH  wil 
repair  or  replace  arty  fixture  using  a 
polycarbonate  refractcr.  diffuser  of 
Itnsftiousing  rendered  Ir^operaWa  due  to 
physical  abuse  within  three  years  ot 
purc^1ise.  Thenoattor,  Kenafi  win  rep'ace 
any  refractor,  diffuser  or  lans/housing 
broken  duririg  the  life  of  the  fixture  free, 
subject  to  a  handling  change  equal  lo 
25%  of  the  published  Ust  price. _ 


O  K«r>*t  _  - .  -  -  ■  — 

KENALL  •  1020  Lakesidj  Drivt  ♦  Gurnee,  I L  60031  •  708/360-8200  •  FAX  708/360-1781 


STRIP  LIGHTS 

1  LAMP  •  1 V2’,  2',  3'  OR  4'  LENGTH 


s 


FEATURES 


Also  available  in  tandem-wired  (8')  lengths 

•  Heavy-duty  channel,  die-formed  from 
code-csuQ®  steel 

•  Sturdy  channel  cover  secured  by  captive  quarter- 
turn  latch  for  easy  access  to  wireway 

•  High-gloss,  baked  while  enamel  finish 

•  Combination  end  plate/channe!  connector  fur¬ 
nished  with  each  fixture 

•  For  unit  or  row  installations,  surface  or  suspended 
mounting 


pecTfications 

:allast 

Thermally  protected,  resetting,  Class  P  ballast  standard. 
Sound  rating  A,  CBM  ETL  certified,  UL  listed. 

/i.ing  &  Electrical 

AW'M,  TFN  or  THHN  wire  used  throughout,  rated  for 
required  temperatures.  Twist-lock  lampholders  secured 
by‘snap-!rj  socket  tracks. 

'aterials 

Al!  metal  parts  die*formed  from  code-gauge  sleel. 

‘inish 

Five-stage,  iron  phosphate  pre-treatment  ensures 
superior'paint  adhesion  and  rust  resistance.  All  painted 
parts  finished  with  polyester  enamel  (85%  gloss,  89% 
reflectance).  Salt  spray  test  500  hours.  Hardness 
minimum  2H. 
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•I’jre  gua'ar/ieed  for  om  year  against  mechanical  deiacts  in  manufacture. 
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MOUI^TING  DATA  For  unit  or  row  installation, 
surface  or  stem  mounting 


Unit  Installation-Minimum  of 
hvo  hangers  required 

Row  Installation-One  hanger  per 
channel  plus  one  per  row  required. 


See  ACCESSORIES  on  reverse  side  for  hanging  devices 


pproval 


Job  Information 


TYPE _ 

Spfrciy  vonaje  120.  277 


g^UTHONM' 

FLUORESCENT 

-  COMMERCIAL  INDUSTRIAL  UGHTINC 


SHEET  S 


LOW-PROFILE  WRAPAROUND 

WIDE  BODY  •  2  LAMPS  •  4'  RAPID  START 


2LB  240 


FEATURES 


Also  availaWe  in  tandem-wired  (S')  length 

•  Wde-tody  design {5  24")  for  reduced  surface 
brightness,  imprtwej  VCP 

•  Aciriic  prismatic  d^er  with  sonic- welded, 
inject)on-mokfed.fanInous  ends 

•  Linear  side  prlsns control  brightness,  pyramidal 
boitom  prisms  raic^'ze  lamp  image 

•  Conlinuoi^inlesbcking  support  holds  diffuser 
securely,  simptiTesmaintenance 

•  For  surface  or  stes  mounting,  unit  or  row  installa¬ 
tion.  rlug4n  coupfes  permit  row  mounting 
without  toots 

•  White  enamel  endpfetes-woodgrain  appliques 
optional 

•  Suitable  formoxfi^  on  low-density  ceilinos  wit.h 
SR  option 


SPECIFICATIONS 

Ballast 

Therm.aHy-protected,  resetting,  Class  P,  HPF  ballast  standard. 
Sound  rating  A,  C5f//'ETL  certified,  UL  listed.  Advance,  6E 
or  Universal  installed  unless  otherwise  specified. 

Wiring  &  Electrical 

AWM,  TFN  orTHKN  wire  used  throughout,  rated  for  required 
temperatures.  Z'  diameter  K.O.  for  easy  wi.hng  access.  Lamp¬ 
holders  snap  into  channel  (individually  replaceable  without 
tools). 

Inp'ji  war.s:  standard  82,  enercy-sev'/ng  65. 
fr'ate  rials 

Metal  parts  die-formed  from  hea\7-cauge  steel.  Metal 
gauges:  channel  and  end  plates  20^auge;  channel  cover 
24-gauge.  Diffuser  is  iOD%  virgin  acrylic^  .105"  thick. 

Finish 
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Five-Stage,  iron-phosphate  pretreatment  ensures  superior 
paint  adhesion  and  rust  resistance.  Channel  finished  with 
.hioh-glcss,  baked  v/hite  enamel  (S5®/o  gloss,  89Vo  reflec¬ 
tance).  Salt  spray  test  500  hours.  Hardness  minimum  2H. 

UL  listed  and  lab5ledL8.£.V/.^A.F.  ofL 

Fixture  guaranteed  for  one  year  against  mechanical  defects  in  manufacture. 
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MOUNTING  DATA  For  unit  or  row  installation,  surface 
or  stem  mounting 


Unit  Installation-One  double-stem 
(4'  only)  or  two  single-stem  hangers 
required 

Row  Inslallatpon-One  hanger  per 
fixture  plus  one  per  row  required 


CCKTiKUOfS  BOWS 

f -->r-  T 


IhDTViruil 
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See  ACCESSORIES  on /e«ese  for  hanging  devices 


Approval 


Job  Information 


f^UTHONm 

SHEET  ZLB  240 


F-23 


LOW-PROFILE  WRAPAROUND 

WIDE  BODY  •  3  LAMPS  •  4’  RAPID  START 


B34 


FEATURES 


Also  available  in  tandem-wired  (8’)  lengths 

with  (2)  4'  lenses 

•  Acrylic  prismatic  diffuser  with  sonlc-weiced. 
injection-molded,  luminous  ends. 

•  Linear  side  prisms  control  brightness,  pyram 
bottom  prisms  minimize  lamp  image. 

•  Continuous,  interlocking  support  holds  diffus 
securely,  simplifies  maintenance. 

•  For  surface  or  stem  mounting,  unit  or  row 
installation.  Snap-in  couplers  permit  row 
mounting  without  tools. 

•  White  enamel  end  plates  —  woodgrain 
appliques  available. 


SPECIFICATIONS 
Ballast  Data 

Thermally-protected,  resetting.  Class  P  HPF  non-PCB.  UL 
listed.  CSA  cenified  ballast  is  standard.  Sound  rating  A. 
Standard  combinations  are  CBM  approved. 

.Viring  &  Electrical 

Fixture  bears  UL  label  and  is  suitable  for  darnp  locations. 
AWM.  TFN  or  THKN  wire  used  throughout,  rated  for  required 
temperatures.  In  and  out  wiring  and  circuit  identification  are 
standard. 

Materials 

Metal  pahiS  die-formed  from  code-gauge  steel.  Diffuser  is 
acrylic.  No  asbestos  is  used  in  this  product. 

-inish 

Five-stage  iror.-phcsphate.  pre-treatment  ensures  superior 
paint  adhesion  with  rust  resistance.  Painted  pans  finished 
with  high-gloss,  baked  white  enamel. 

nput  Wattage 

LB  3-0  with  ES  ballasts,  std.  lamps  -  126W 
L3  3-0  with  ES  ballasts,  ES  lamps  - 11 OW 


V4“  X  V2 "  HOLE  DiA.  1 
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42“  O.C.  STEWS 
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i-sici.  CSA  cerrified.  Lsbciefi  l.B  E.W.  •  A.F.  of  L.  Gcaranjeed  for  \  yea?  ajainst  rr^ec^.anca!  defers  in  fr,anufaciure.  Dimensions  &  speoificaticns  s.O^er: ::  m.an-e  w;:ncr  no'.ce. 


MOUNTING  DATA  For  unit  or  row  installation,  surface  or  stem  mounting 


stem  hangers  required. 

Row  Installation  -  Four  single¬ 
stem  hangers  per  fixture 
reauired. 
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e  Unit 

: —  O'— -  -r 


See  ACCESSORIES  on  reverse  for  hanging  devices 


Job  Information 


Type _ 

{Spe&fy  120V.  277V  or  547V) 


g^LITHONIA 

f^FLUORES^ 


FLUORESCENT 

cowutRCAi.  a  iNoosTfcAt  uc*mNC 

Sheet  LB  340 


Low-Bay  Industrial  Lighting 

ORDERING  SEQUENCE 


Fixture  Type: 


CATALOG  KUMEER 


VOLTAGE  OPTIOKS  (Factory  Ir.slalltC) 


□  TXL  5DSA20* 
3  TXL  70SA20- 
D  TXL10DSA20- 

□  TXL15DSA20- 


Lpl-or.s!  :^y.ytz:tzr.c't 
Tri'cCtor  cVesIcuIS. 

F20  tor  A20. 


WAHS  S.T.'H 

WEIGHT 
Its.  kD. 

50  1  3 

n  5 

7D  1.5 

12  5 

100  1.9 

14  .5 

*50  19 

15  7 

KOTES: 

'  {/ay  aisD  be  ordered  with  5*.  lO*.  15* 
cord  lengths. 

■  !/u::i*Tap  -aKas!  {’t20.2DS.2A0.27rV). 

*  0^3 r::  lamp  war.ape  not  to  exceed 
ballast  v.-ar.ape  raiinj.  For  50.  70»V, 
use  lOOW  Quarj  lamp. 

'  t/ay  be  ordered  as  accesso^.  WL'ST 
see  Industrial  Accessories  Sheet  tor 
orderinp  intormalion. 

*  36*  cable  to  connect  optical  to  remote 
ballast, 

‘  t.'oi  available  with  WL  option. 

*  20  amps  standard  A80V. 

'  Provided  with  d'jal  tap  (t2a'27A') 
ballast  when  ordered  as  120V  or  277V, 
excepi  vv.’V.nS  oplion. 


for  Complete  Description  2  Application 
Intormaiion.  See  Options  &  Accessories 
Sheet  l-O.'A. 


Shipped  Installed  in  Fixtur 


D  SF 

Si.i;'e  Fl'SS  (120.277V)  r.'z  73 

□  DF 

Double  ruse  (2C5.2-0.'i5DV)  n.'a  T3 

□  EC 

Em£fgen:y  Circuit  (lamp  r.ot  tncludeb) 

□  CRS» 

Oi'enz  Fesir:*.®  System  (lamp  not  iricL'ptp] 

D  QRSTD* 

GnS  Time  Delay  (lamp  no:  iociupep) 

a  HA 

55*C  Ambiem  Cperatlon 

□  CR 

Corrosion  RfS'Sisn:  Fin'sh  (polvesier) 

□  CRT 

Corrosion  Resistant  Finish  (tef'o.i) 

□  7£F 

Teflon  Finished  neflec'or 

□  jOS‘ 

Thru-'iVire  Outisl  Bex 

□  TOE?* 

Thru-Wire  Outlet  5:xP!u;-in 

□  F5P* 

Pendsni  Box  Piuj-ln 

a  LCrP* 

Loop.  Cord  &  Plug  for  TPH  L  PFK 

D  LC3P‘» 

Loop.  3'  Cord  &  15A  {k'EI/ATvvis'  Lock  plug 

□  HC3P''^ 

Hook.  3  Cord  i  15A  Nil/ A  Twist  Look  .^lug 

□  LRCA’» 

Loop.  3‘  Cord  5  Rfbc  RCA  Conreclof 

Q  KnCV* 

Hook.  3‘  Cord  &  nelDC  RCA  Conneclor 

O  LUCP* 

Loo?  Cord  end  plug  For  UP!/ 1 

O  LUCPSP 

LUCP  w, 'Single  Fuse  (deed  front)  n'a  T3 

a  LUCPDr* 

LUCP  w/Double  Fuse  (dead  front)  rt'a  T3 

□  UCP» 

Universal  Cable  &  Plug 

□  UCPSr* 

UC?  v.'/Singleruse  (dead  front)  n'a  73 

O  UCPDr* 

UCr  w''Doub’f  Fuse  (dead  front)  n'aT3 

□  7R 

Remote  Ballast 

O  TRCr3'-‘*’T?.'.v;rfe-W:re:Cab!5 

□  M.RB 

f/agr.fti:  .Regulator  Ballast  foDW  only) 

□  eWA 

Constant  Wattage  Auto’Jer.sfor.mer  ('EDW  on 

□  WL 

\«ft  locaiion  UL  Label 

□  SSS 

Stainless  Steel  Screws 

□  SLR 

Stainless  Site!  Lens  Rings 

□  CF 

Charcoal  Filter 

Shipped  Separately  * 

□  KKM» 

Fixture  Hook  •  f/ale 

□  HKMG* 

Grommer.ee  Fixture  Kook  -  Male 

□  LPK‘ 

Fxture  Loo?  -  l/a’e 

□  LPMG* 

GrDm.r.£res  Fixture  Loop  -  I/ale 

Q  TPH' 

Thru-Wire  Fowef  Hook 

D  PPH* 

Pendant  Power  Hook 

O  UPM' 

Universal  Power  l/odule 

□  UPM1» 

UPf/  w.lHpok  Adapter  Plate 

D  UFK2* 

UPl/  W’V/iring  Blook 

□  UPK3‘ 

U.®M  w.'nook  Adapter  Plate  &  Wiring  S’oek 

ACCESSORIES  (Field  Inslatled) 
{order  as  separate  lint  ilem) 

Cal  Ko.  Description 


Fixture  Hook*  Female 
Fixture  Loop  •  Female 
Safety  Chain  Kit 

Twin  Wounlinp  Bar  (consult  factory) 


HIGH  PRESSURE  SODIUM 
50/70/1 00/1  SOW 
10'  lo  18'  Mounting 


mEm 


SPECIFICATION’S 

HOUSING  -  Rugged.  lightweight,  die-cast 
aluminum  with  dark  bronze  polyester  powder 
finish.  Electrical  components  are  opposed 
horlzonlelly  and  heat-sinked  to  baliast  housing 
for  cooler  operatio.n. 

BALLAST  •  High  reactance  high  power  factor. 
"80*C  class  H  Insulation  system. 

OPTICS  -  Injection  molded  virgin  aco'Iic  lens, 
fully-fluted  anodized  al'jminum  reflector. 
Positive  latch  refractor  clips  facilitate  removal 
for  maintenance  and  cleaning,  gasketed 
refractor  and  reflector  Inhibits  the  entrance  of 
ambient  contaminants.  All  distribution 
patterns  are  widespread. 

■  INSTALLATION  •  Pendant  splice  bex  threaded 
for  Vi"  conduit  (standard).  Complete  line  of 
m.ounting  options  and  accessories  availabie. 
LISTING  -  UL  1572  listed  for  -SO'C  lo  a0‘C 
am.bient  operation.&  dam.p  locations.  oS'C 
operation  available. 

SOCKET  -  Porcelain,  venically  oriented  mogul 
base  socket  with  copper  alloy  nickel  plated 
screw  shell  and  center  contact.  UL  listed 
1500'^V  •  600V.  A  KV  pulse  rated. 


g^LITHONIA 

~JThi-tek 


JNtXUSTT^UU'CHJTCOOR  UCKTINO 
A  DaiSJOM  or  LfTNOSiA  5.C«TJf#5 


F-25 


Firiure  Type: 


Low-Bay  Industrial  Lighting 

ORDERING  SEQUENCE 


CATALOG  HUMBER  VOLTAGE  OPTlOKS  (Fzclory  Installed)  * 


□  TXL  2DuS  A20' 

□  TXL  250S  A20' 
2  TXL40DSA2C’ 


'  O^tiDr.s!  p3'y:grbDr,E*f 
n'/et'or  EVcilEblE. 
S:'ts*.iiu‘.e  P20  fpr  A20. 


120 

2D3 

240 

277 

4E0 

7B* 


Shipped  Inslslled  In  Firlure 


WATTS 

S  l.'.H 

WE1-3HT 
lbs.  k?. 

2jD 

1.9 

17 

8 

253 

1.3 

21 

9 

4:'i 

1  5 

•3 

npp 

□  SF 

□  DF 

□  EC 

□  QRS* 

□  ORSTD* 

D  HA 

□  CR 

D  CRT 

□  T£F 

□  T05» 

□  TDBP* 

□  PBP* 

□  LCPP* 

□  Lcsr*’ 

□  HC3P''‘» 

D  LRCA’-‘ 

D  KnCA’* 

□  LUCP* 

D  LUCPSF* 

D  LUCPDF’  LUC?  v;/00Lib!e  Fuse  (dtiCtfO.VOn'aTS 

□  UCP*  UnrversalCeble&Plyg 

D  UCPSP  DC?  w.'SInpIeFuse  (dead  tror.l}  n'a  T3 
D  UCPDF*  UC?  w.^ouble  Fust  (dead  Iron:)  a'aT3 
D  TR  F.e:np!c  Ballast 

□  TnCP3*  *  ‘  ’ Tn  v.7r;e*V/i:ed  Cabls 

□  M.nB  Wagntlic  ntjulalor  Ballast  (250,4 ODW  orsK) 

□  WL  Wet  LosailDfi  UL  Label 

□  SSS  Sleinitss  Steel  Scfev.-s 

D  SLR  Stainless  Steel  Lens  Rings 

□  CF  Charcca!  Fitter 


SinpIeFuse  (120.277\')  n'aTB 
Double  ruse  (2DS,24D,45:V)  r/aT3 
Enerpency  Circuit  (lamp  not  included) 
Ouarj  Reslrit:e  System  (lamp  not  Included) 
C'RS  Time  Delay  (lamp  not  included) 

55‘C  Ambient  Operation 
Corrcsion  Resistant  Rnish  (polyester) 
Corrcsion  Resistant  Finish  (letion) 

Teflon  Finished  Retlector 

Thru-v.'ire  Outlet  Bex 

Thru-\NnTe  Outlet  Box  Pbg-in 

Pendant  Box  P)uj*in 

loop.  Cord  &  Plug  for  TPH  &  PPH 

Lo:?.  3'  Cord  1 1£A  NEl/.A  Twist  Lock  Plug 

Hopk.  3*  Cord  &  15A  MEt/A  Twist  Lock  Plug 

Loop.  3‘  Cord  &  Reloc  RCA  Connector 

nock.  3’  Cord  &  Reloc  RCA  Connector 

Loop  Cord  and  Plug  For  UPW1 

LUC?  w/Singie  Fuse  (dead  troni)  n'a  TB 


KOTES: 

'  f/ay  also  be  ordered  with  5’,  10*,  15* 
cord  lengths. 

J  Wuni-Tap  Ballast  (l20.20e.2^0.27A'). 

’  Ouar’j  tamp  v.-ar.age  not  to  exceed 
ballast  v.-ar.age  ratirrg. 

*  t.tay  be  ordered  as  accesso7. 1/U5T 
see  Industrial  Accessories  Sheet  lor 
ordering  intormation. 

*  35*  cable  to  conr^ect  optical  to 
remote  ballast 

*  Mot  available  with  WL  optiori. 

*  20  amps  standard  4S0V. 


Shipped  Separately  ‘ 


□ 

KKM» 

Fulure  Kook  •  Wale 

D 

KKMG» 

Grommer.ed  Rxture  Kook  -  KU’e 

□ 

LPM.* 

Fixture  Loop  •  Wale 

□ 

LPM.G* 

Grommetted  Fixiure  Loop  -  Male 

□ 

TPH* 

Thru-Wire  Power  Hook 

□ 

PPH* 

Pendant  Power  Hook 

□ 

UPM* 

Unrversal  Power  Module 

□ 

UPK1* 

UPM  w7riook  Adapter  Plate 

a 

UPM2* 

UPM  w.Wring  Blobk 

□ 

UPM.3* 

UPM  w.Mook  Adapter  Plale  &  VTiring  Block 

ACCESSORIES  (Field  Installed) 
(order  as  separate  tine  hem) 


Cal  Ko.  Description 


For  Complete  Description  &  Application 
information,  See  Options  &  Accessories 
Sheet  I-0;A. 


KXF* 

LPP 

SC< 

TMB‘ 


Fixiure  Hook  -  Female 
Fixture  Loop  •  Female 
Satety  Chain  Kit 

Twin  Wounting  Bar  (consult  taclo^) 


HIGH  PRESSURE  SODIUM 

200/250/400W 

14’  lo  20’  Mounting 


SPECIrICATIOKS 

HOUSING  •  Rugged,  ligMv.’eight,  die-cast 
aluminum  with  dark  brori2e  polyester  powder 
finish.  Eieclrical  components  are  opposed 
horizontally  and  hset-sinked  lo  ballast 
housing  for  cooler  cperaiion. 

BALLAST  -  High  power  factor.  Constant 
wanage  autotransformer.  IS'D'  class  H 
insulation  system. 

OPTICS  -  Inieotbn  molded  virgin  acrv'li:  lens, 
fully-fluted  anodized  aluminum  reflector. 
Positive  lalch  refractor  clips  facililale  removal 
for  maintenance  and  cleaning,  gasketed 
refractor  and  reflector  inhibits  the  entrance  of 
ambient  contaminants.  All  distribution 
par.erns  are  widespread. 

INSTALLATION  -  Pendant  splice  bex  threaded 
for  vr  conduit  (standard).  Complete  line  of 
mounting  options  and  accessories  available. 

LISTING  •  UL  *1572  listed  for  -30*0  to  4C*C 
ambient  operction  &  damp  locations.  b5“C 
operation  available. 

SOCKET  •  Porcelain,  venically  oriented  mogul 
base  socket  v.'iih  copper  alloy  nickel  plated 
screw  shell  and  center  contact.  UL  listed 
1S0DW  -  60DV.  4KV  pulse  rated. 
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LOW-PROFILE  WRAPAROUND 

WIDE  BODY  •  4  LAMPS  •  4'  RAPID  START 


LB  440 


FEATURES 


Also  available  in  tandenvwired  (8')  length 

•  Wde-body  design  (i5  Vb")  -or  reduced  surface 
brightness,  improved  VC? 

•  Acrylic  prismatic  diffuser  with  sonic-welded. 
injection-molded,  luminous  ends 

•  Linear  side  prisms  control  brightness,  pyramidal 
bottom  prisms  minimize  lamp  image 

•  Continuous,  interlocking  diffuser  support 
prevents  accidental  opening,  simplifies 
maintenance 

•  For  surface  or  stem  mounting,  unit  or  row-  installa¬ 
tion.  Plug-in  couplers  permit  Tow  mounting 
without  tools 

•  White  enamel  end  plates-woodgrain  aopliques 
optional 

•  Suitable  for  mounting  on  lcw'-densit>'  ceilirtos  with 
SR  option 


SPECIFICATIONS 
Ballasts 

Thermally-protected,  resening.  Class  P,  HPF  premium  ballasts 
standard  (12  ®C  cooler  operation).  Sound  rating  A,  CBM/ETL 
certified,  UL  listed.  Advance,  GE  or  Universal  installed  unless 
otherwise  specified. 

Wiring  &  Electrical 

A'vVM,  TFN  or  TnHN  wire  used  throughout,  rated  for  required 
temperatures.  2"  diameter  K.O.  for  easy  wiring  access.  Lamp¬ 
holders  snap  into  channel  (individually  replaceable  without 
lools). 

Input  wans:  standard  165,  e.nergy-saving  133. 

Materials 

Meta!  parts  die-formed  from  heavy-gauge  steel.  Metal 
gauges:  channel  and  end  plates  20^au9€;  channel  cover 
24-cauge.  Diffuser  is  I00°/o  virgin  acTylicT  .105”  thick. 

Finish 

Five-stage,  iron-phosphate  pretreatment  ensures  superior 
paint  adhesion  a.nd  rust  resistance.  Channel  finished  after 
febrication  with  high-gloss,  baked  white  enamel  (65®/o  oioss, 

69%  reflectance).  Salt  spray  test  500  hours.  Hardness" 
minimum  2H. 

UL  listed  and  labeled  {.B.£.W.--^A.F.  ofL 

Fixture  guaranteed  for  one  year  against  mechanical  defects  in  manufacture. 
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MOUNTING  DATA  For  unit  or  row  installation,  surface 
or  stem  mounting 

UnItTnstallation-One  double-stem 
(4'  only)  or  two  single-stem  hangers 
required 

Row  Installation-One  hanger  per 
fixture  plus  one  per  row  required 


TO  MOUNT  IN  CONTINUOUS  ROWS 
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See  ACCESSORIES  on  reverse  for  hanging  devices 


Approval 


Job  Information 
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